Program Abstracts

Pre-Conference Primers, Saturday, 9:00 a.m. —12:00 p.m.

What is Crime Mapping? A GIS Primer

What is Crime Mapping: A GIS Primer, Kurt Smith. Thisworkshop is designed for
participants who want to learn the basics of crime mapping. No prior knowledgeis required, and
explanations and activities will be very practicd. By the end of the sesson, participants will be adle to:

?  Explain the term “crime mapping”

?  Understand and apply the basic concepts and components of geographic information systems

(€IS)]

? Discuss and redlize the importance of the data process and dissemination for GIS

?  ldentify free software and geographic data sources to jump-start crime mapping and analys's

efforts within locd jurisdictions

?  Understand how to use mapping in their agency to support patrol, investigations, administra-

tion, crime prevention, courts/corrections, and the community

? Destribe technologica innovations on the horizon, usng GIS

Data Scrubbing

Data Scrubbing: Tools and Techniques, Christopher S. Gebhardt. Inthissesson, users
will learn various tools and techniques for improving their geocoding success rates, aso known as “hits.”
Different srategieswill be examined and displayed including geofiles, geocoding, and dynamic address
matching. Common techniques to improve the overdl collection of address information will be dis-
cussed. Therewill be in-depth discussions regarding how to set up and use diastables for both
Maplnfo and ArcView. Ingructorswill discuss what worksin a GIS and what needs to be broken out
to other database applications such as Microsoft Access. The importance of geocoding 100 percent of
al records will be stressed with examples. The presentation will conclude with assorted problemsthe
speaker has noticed and overcome, including vacant lots, fields, highways, and the use of GPS.

Introductions to Spatial Techniques and Analyses with GIS

Spatial Techniquesfor Analyzing Crime Data, Deborah Thomas. Astheuseof GIS
expands throughout law enforcement agencies more and more maps of varying quality are crested.
Making crime maps has become fairly easy, and with this ease comes new ingghts into the geographic
patterns of crime. Unfortunately, maps crested without regard to the many cavests involved with GIS
can aso result in midnterpretation, perhaps even conveying incorrect information. In other words,
interest in GIS and/or using it does not dways equate to adequate knowledge about how the technology
can enhance crime prevention. This session provides an overview of basic/intermediate GIS concepts
and how they apply to crime mapping, concentrating on how GISis used to solve redl-world geo-
graphic problems. The focus will be on evauation of different gpproaches used for the spatid andysis
of crime datawithin a GIS context.



Mapping for Managers

Mapping for Managers, Jim Bueermann and Tom Casady. Thisworkshop isdesigned for
those who manage police agencies and supervisors of operationa or support units. Thisgod of the
workshop isto introduce managers to the variety of ways geographic information systems can be used
in policing and provide guidance on implementing GIS gpplications. The workshop will demongtrate the
use of GISfor crime analyss, public information, strategic and tactical decision-making, and community
policing. Participants will learn how two police chiefs have implemented GIS in their departments with
novel twists— including deploying crime maps on the Internet and using GI S to assess community risk
factors. Practica examples of actud GIS applications and results will be included.

Getting Started with MapInfo: A Hands-on Workshop — Part |

Getting Started with Mapl nfo, Alisa V. Anthony, William Boesch, and Noah Fritz This
Maplnfo interactive crime mapping workshop offers hands-on lesson using tactica crime andysis
mapping techniques as well as alesson using strategic crime andys's techniques for problem solving.
Thisisa"bring-your-own-lgptop” session. Participants will need to bring to class, a minimum, a
Pentium 11-200 mhz, 64 mb RAM laptop. Participants must dso have Mapinfo 5.5 (or better) ingtalled
on the laptop. Thisal-day sesson begins with the Strategic analys's portion in the morning and contin-
ues in the afternoon with tacticd andysis.

Getting Started with ArcView: A Hands-on Workshop —Part |

Getting Started with ArcView, Sean Bair, Danelle DiGiosio, and Steven Hick. This
ArcView interactive crime mapping workshop offers a hands-on lesson using tactica crime andysis
mapping techniques as well as alesson in using strategic crime andys's techniques for problem solving.
Thisisa"bring-your-own-lgptop” session. Participants will need to bring to class, a minimum, a
Pentium 11-200 mhz, 64 mb RAM laptop. They must dso have ArcView 3.2 ingtdled on the laptop.
Thisdl-day sesson begins with the tactical andysis portion in the morning and continues in the afternoon
with grategic andyss.

Pre-Conference Primers, Saturday, 1:30 p.m. —4:30 p.m.

Implementing GIS into a Law Enforcement Agency

I mplementing GI S into a Law Enforcement Agency, Monica A. Nguyen and M atthew
White. Thisworkshop isfor crime anaysts, crimind justice managers, and information technology
personnel who have a basic understanding of GIS and information systems. Strategic planning, needs
assessments, and implementation issues related to GIS will be among the primary areas of focus.
Topicswill include data management, integration issues, “sdling” GIS, system acquigtion, common
obstacles, sources of assistance, and examples of what agencies are doing.

Hot Spot Methods

Hot Spot Methods, James Cameron and Spencer Chainey. In the case of hot spot andy-
ses of crime, acentral concern is ng the degree of spatia randomness observed in the data.
Mogt of the available software tools provide different ways of determining whether the underlying
pattern is uniform over space or whether there are significant clusters or other spatia patterns, which are
not compatible with spatial randomness. Thus, Smple mapping techniques can now be supplemented
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with new methods and applications to detect meaningful patterns and associations as elther part of an
inductive approach to visudizing and exploring data or as a deductive gpproach to model building and
hypothesis tegting.

This workshop focuses on severd tools which can be used to identify crime hot spots. These
include: (1) ArcView choropleth mapping; (2) ArcView Spatid Andys; (3) CrimeStat; and (4)
SpaceStat. Each of these packages has particular strengths and weaknesses as well as different types
of gpplications. The purpose of thisworkshop is to provide an overview of these gpplications, as well
as adiscusson of the advantages and disadvantages encountered in using these tools for different
purposes.

Quantitative Crime Analysis

Advanced Quantitative Crime Analysiswith GI S, Philip R. Canter. Crime andyds have
long recognized the value of usng mapsto asss in the identification of acrime problem. Maps can
communicate information very effectively, enabling the detection of spatid rdaionships and crime
patterns. Geographic Information Systems (GIS) resulted in even greater efficiency by enabling usersto
quickly query and display geographic information. Descriptive mapping, particularly in combination with
different layers of geographic information, demongtrated the complex spatid relationships exigting among
types of crime. The ability of a GISto display and relate geographic information has established alink
between mapping and quantitative anadyss. Interpretation of a spatia relationship can now be confirmed
in an objective manner. This seminar will provide an overview of spatid crime anayss theory and
methods using satigtica and computer mapping programs. Participants will be introduced to avariety of
computer programs available for the spatid analyss of crime. The seminar objectiveisto help users
better understand the patterns, relationships, and trends in crime through the use of quantitative crime
andysis and Geographic Information Systems.

Privacy, Confidentiality, and Data Display

Privacy, Confidentiality, and Data Display, Julie Wartel. Thisworkshop will cover the
many issues surrounding crime mapping and privacy. The group will discuss the broad concept of
providing maps and data outside an agency aswell as specific issues regarding crime mapping on the
Internet, sharing data across agencies, and sharing data with researchers. The workshop will look at
what is currently being done and provide guidance on ways to share crime data and maps. Participants
will leave this session with a greater understanding of this controversia issue aswell as sometipsfor the
decisonmakersin an agency on how best to implement crime mapping on the Internet. The workshop
will be very interactive, and participants will have the opportunity to share their views and experiences.

Getting Started with MapInfo: A Hands-on Workshop — Part Il

Getting Started with Mapl nfo, AlisaV. Anthony, William Boesch, and Noah Fritz This
Maplnfo interactive crime mapping workshop offers hands-on lesson using tactica crime andysis
mapping techniques as well as alesson usng srategic crime andys's techniques for problem solving.
Thisisa*bring-your-own-lgptop” sesson. Participants will need to bring to class, a minimum, a
Pentium [1-200 mhz, 64 mb RAM lagptop. Participants must aso have Maplnfo 5.5 (or better) instaled
on the lgptop. Thisdl-day sesson begins with the srategic analysis portion in the morning and contin-
ues in the afternoon with tacticd andyss.



Getting Started with ArcView: A Hands-on Workshop —Part Il

Getting Started with ArcView, Sean Bair, Danelle DiGiosio, and Steven Hick. This
ArcView interactive crime mapping workshop offers a hands-on lesson using tactica crime andysis
mapping techniques as well as alesson in using srategic crime andys's techniques for problem solving.
Thisisa*bring-your-own-lgptop” sesson. Participants will need to bring to class, a minimum, a
Pentium 11-200 mhz, 64 mb RAM laptop. They must dso have ArcView 3.2 ingtdled on the |aptop.
This dl-day sesson begins with the tactical andys's portion in the morning and continues in the afternoon
with drategic analyss.

Opening Session, Sunday, 1:30 p.m. — 2:45 p.m.

GIS and the Broken Windows Hypothesis

Approachesto Crime Predictive Modeling: Broken Windows, Leading Indicators, and
More, Wilpen L. Gorr. Mgor purposes of research on crime predictive modeling include theory
testing (Is there support for the broken windows hypothesis?) and assessing predictive accuracy of
models (Do leading indicators such as soft crimes improve the forecast accuracy of hard crimes?). Both
areimportant. Thistak, however, concerns primarily the latter, predictive accuracy. The presenter will
review the range of predictive models, from naive to complex, gppropriate for police applications.
Included will be so-called naive methods, extrapolative methods, leading indicator models, and other
modds. Also, the talk will address unique features of crime predictive modeing including problems
caused by small-scae data (e.g., there are rdlatively few monthly robberies per car beat or census
tract), the benefits of having space and time series data, and the potentia for a partnership of crime
mapping with crime predictive modding.

Public Order Crime and More Serious Offending: What Does Crime Mapping | ndi-
cate about the Link? William R. Kdly. In recent years, considerable academic, programmatic, and
policy atention has been given to arisng concern about public order offending and the potentia for it to
undermine communities. Derived from research on the “incivilitiesthess” and its variants, the idea is thet
so-caled “ petty” offenses (e.g., panhandling, public intoxication, vandaism), if left unaddressed, under-
mine community resdents fedlings of safety and the business community’ s assessments of economic
vitaity and opportunity. Inturn, socia disorder and decreased economic activity ensue, contributing to
acycdethat ultimatey resultsin increased misdemeanor, serious crimind offending, and deterioration of
socid order. Itisthe hypothesized link between less serious crime and more serious crime that isthe
subject of this research.

Empiricd work on the link between disorder and crime remains limited. In particular, in exam-
ining intra-city variation in disorder and crime, researchers have largdly ignored the manner in which they
are digtributed in space. Incorporating spatid information into the analysi's can lead to important indghts
concerning the nature of the process linking disorder and less serious offending to more serious crime.

This study extends work in this area using a database and a spatiad-anaytic methodology which
alows usto address arange of questions concerning the spatia and tempora relationships between
public order offending and different types of serious crime. The data come from the Austin Police
Department, and include multiple waves of selected public order and more serious crimes (offense,
location, time/date) in the City of Austin over the time period 1992 to 2000. In thefirst part of the
andysis, patid factor andysisis used in an effort to reduce the dimensiondity of the database by
aggregating those types of serious crimind events which cluster together in space to form crime indices.
Thismethod is dso applied to public order offending. In the second part of the andysis, atwo-stage
modeling srategy begins by fitting a series (by offense type) of generdized linear mixed moddsto the
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datain order to provide separate estimates of change across a Sx-year time span for sub areas of the
city. Inthe second stage of the andysis, spatia regression techniques model the intra-city variation of
these estimates and alow consderation of the spatid structure of the data. These modelswill dlow us
to determine the extent to which changes in the rates of public order crime are linked to changesin the
rates of more serious crime. In the final stage of the andys's, Smilar modds examine spatid heterogene-
ity in tempordly lagged effects of public order crime on various types of more serious crimes. The
research aso examines the extent to which the impact of public order offending may be moderated by
socio-demographic context.

Concurrent Breakouts, Sunday, 3:15 p.m. —4:45 p.m.

Federal Data Resources

Federal Data Resources, William Ballweber. Among justice information and services from
NCJIRS, this presentation will cover anew online “E-Biz’ ordering service for NCJIRS publications, as
well asareview of the online Calendar of Events and the online NCJRS Absiracts Database.

National Spatial Data I nfrastructure Examples of Success Through Data Sharing,
Norman E. Gunderson. The presentation will concentrate on Executive Order 12906 that established
the Nationd Spatia Data Infrastructure (NSDI) and discuss examples of how federal, state and local
programs have been expedited through sharing of geospatial data. Therole of the Federa Geographic
Daa Committee (FGDC) in promoting data sharing will be discussed, aswell as avariety of products
that have been developed by federa agencies to make their geospatia data available to other potentia
users.
There are three integrated components of the presentetion: the NSDI, the FGDC itsdf with its
coordination task, and examples of the principles of the NSDI a work. The second part of the presen-
tation describes three gpplications that demonstrate the advantages of data sharing among agencies.
? LandView, a desktop mapping program developed by a partnership of EPA, NOAA, the
Bureau of the Census, and the US Geologica Survey

?  Community 2020, atool offered by the Department of Housing and Urban Devel opment
(HUD) that enhances the ability of HUD grantees and the public to access demographic and
neighborhood information at the locd, regiond, and nationd levels.

? The National Transportation Atlas Data (NTAD), a set of transportation-related geospatial

data for the United States devel oped under a cooperative effort throughout the U.S. De-
partment of Transportation and other federal agencies.

Archived Resourcesfor Crime Mapping Available at | CPSR, Kaye Marz. The Nationd
Archive of Crimina Justice Data (NACJD) archives avariety of crime mapping resources and data for
NIJ s Crime Mapping Research Center (CMRC). Theseinclude:

?  CrimeSta® spatid Statistics program

? A case management and mapping application

?  Crime mapping tutoria

? A survey of computerized crime mapping by law enforcement in the United States, 1997-

1998

? Anexamindion of crime gunsin Rttslaurgh 1993-1998

All these are fredy available and accessible to anyone from the NACJID web site. This presen-
tation will focus on finding, obtaining, and demongtrating these resources.



School Safety: Case Studies

A Mapping and Crime Analysis Tool for Enhancing School Safety, ThomasF. Rich.
The Nationd Ingtitute of Justice provided funding to Abt Associates to develop and test a software
gpplication for supporting crime prevention and problem solving efforts a dementary, middle, and high
schools. The gpplication will enable school safety officers or school adminigtrators to enter, maintain,
andyze, and map schoal incidents (both crimina and non-crimind), victimization data, and attitudina
data regarding school safety. The underlying rationde for this software gpplication is that it will improve
decision making on school violence prevention and help build support for school violence prevention
initiatives. The gpplication will not require any specia software or software licenses to run, other than
the Windows operating system, and will be offered free of charge to any interested school district or
other user. The softwareis currently being pilot tested at a small number of schools, and a fully-func-
tioning package will be avalable in April 2001.

The presentation will describe this approach to mapping, discuss the methodology and results of
recently conducted map-based school safety surveys, and discuss our software implementation and
digtribution plans.

Jersey City/Police Foundation Safe Schools Partnership, Mary Velasco, Rachel L.
Boba, and David Weisburd. The Police Foundation, in cooperation with the Jersey City Police
Department and the Jersey City Board of Education, has developed a partnership with the goa of
improving information sharing and responses to school related crime in Jersey City, New Jersey. Fund-
ing for this objective was obtained through the Nationd Indtitute of Jugtice' s Safe Schools Technology
Solicitation in 1999. The Jersey City Police Department and the Jersey City Board of Education are
currently partners in the School Based Partnership program sponsored by the Office of Community
Oriented Policing. The Jersey City/Police Foundation Safe Schools Partnership has built upon this
exigting relationship to enhance the partners god of safer schools by advancing their technical capacity
to capture information concerning incidents of school related crime and cals for service,

The god of this project is the develop a cutting edge geographic information system for tracking
crime and calsfor sarvice in Jersey City eementary, middle, and high schools and in surrounding
neighborhoods. The Jersey City safe schools geographic information system will rely on data provided
by the Police Department and the Board of Education and will emphasize accessibility and usability.
The gpplication will guide users through a set of easy to use windows and pull down menus to perform
quick analyses, creste maps, and produce reports. The system will designed for the Jersey City public
school system; however, the gpplication will be competible with commonly used PC systems and with
available mapping software programs. Upon completion of this project, the Jersey City application will
be available for use by police and education personnd throughout the country aong with both atechni-
cd manud and an andysis guide.

Role of Spatial Analysis in Environmental Criminology

The Role of Spatial Analysis and Geographic I nformation Systemsin Environmental
Criminology, Patricia L. Brantingham and Paul J. Brantingham. Environmentd criminology is
concerned with the role of place in the commisson of crime. It examines questions such as (1) How do
motivated offenders find out about targets? (2) Why are some places victimized more than other
places? and (3) What is the interaction between characteristics of the place and characteritics of the
individuals who frequent that place in generating and sustaining crime patterns? In other words, environ-
mental criminology is concerned with why crimes occur where they do in space. This sesson will make
explicit the links between environmenta criminology, geographic information systems, and spdtid
andyss. It will provide attendees with a clear understanding of how GIS and spatid analyss can be
used to develop and test theory.



Journey to Crime and the Geography of Serial Offenders

Putting Crimein Its Place: Psychological Processin Crime Site Selection, David
Canter. How and why offenders decide to offend where they do is given little consderation in most
geographica modeling of crimes. Geometric caculations are gpplied to crime location data taking no
account of the offender’ s cognitive processes. If the offender’ s behavior is consdered, it isusudly only
in terms of the Smple logic of optimizing benefits while minimizing efforts. This cog-bendfit logic tends
aso to be based on the equally naive assumption that criminas have an informed understanding of the
digtribution of opportunitiesfor crime. Yet for well over 40 years, it has been clear that nobody makes
use of their physica environment like an efficiently programmed automaton. There are many biases and
heurigtics built into cognitive representations of surroundings that influence what people do and where.
Thereis growing evidence that criminas are probably even more prone to distorted mental representa
tions of what is crimindly possble. Future improvement of crime mapping systems will therefore need
to take account of psychology of place.

Crimind cognitive grategies are illugtrated from offense series and interviews with offenders.
Person-environment transactions from non-crimind models fecilitate study of people’ s use of place.
These dso avoid animd andogies, i.e., “predator,” to emphasize cognitive processng rather than exotic
rhetoric that implies only base, aavidic indincts. In different ways, criminas dl weigh the risk of
detection in adynamic thet is different from other human spatia behavior.

Satisficing. Thisisthe srategy of specifying the effort to be expended in advance and then
obtaining whatever is possible within that time and space condraint. It characterizeslocd “smadl time”’
offenders who are dependent on vulnerable sources (typicaly “marauders’ in Canter and Larkin, 1993).

Connoisseur Selection. Here, the target is of the essence. This strategy may lead to traveling
greater distances to locate the desired “product.” Individuals who use this strategy over alonger period
of time may use their home asabase. Many serious robbers and shopliftersillugtrate this strategy.

Collection Runs. The sdlection of an offense route is the dominant strategy, often influenced by
public transport opportunities. Examination of a number of rgpe seriesin Manhattan illusrates this
process.

Career Commitment. When crimind careers unfold over long time periods, a mixture of
drategies are used, indicating increased sophistication in using route opportunities, risk reduction, and
target selection.

Offenders combine drategies in different times and Stagesin their careers. Thetask is
to mode the major componentsin the strategies: (@) the time frame, (b) the targets, and (c) the
dtage of crimind career when incidents occur.

Utility or Futility? Provisional Examination of the Utility of a Geographical
Decision Support System, Brent Snook and Gareth Norris. The current study tested the extent to
which the use of a geographica profiling system (GPS) represents an increase in utility. Students were
compared to a GPS known as ‘ Dragnet’ on their ability to predict the home location of 10 serid
offenders from the information provided about where they committed their first five crimes.

In the control group (n=21), students were asked to place an “x” on the map corresponding to
where they thought the offender lived. A few minutes later, the students were asked to complete the
task again. Inthe experimenta group (n=21), students were asked to place an “X” on the map
corresponding to where they thought the offender lived. Then subjectsin the experimental group were
informed about two principles upon which geographica profiling systems are built (i.e., distance decay
and circle hypothesis) and were asked again to complete the task. Results confirmed that students with
no previous knowledge of geographica profiling were able use the two principles to improve the
accuracy of their decisions once provided with the two principles. Furthermore, the findings supported
the idea that students trained on the principles of geographical profiling are able to make geographica
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decisgons as accurately as Dragnet. The implications of the results and future research issues are
discussed.

GIS and Juvenile Justice Issues: Research and Practice

Using GI Sto Analyze the Association Between Violent Crime and the Routine
Activities of Youth, Caterina Gouvis. Usng aroutine activities framework, this presentation will
andyze the tempord and spatid patterns of violent incidents againgt youth in the Washington, D.C.
metropolitan area. The analys's examines different time periods that coincide with activities associated
with attending school, based on the belief that activities within the time periods influence the number of
offenders, targets and guardians that are available, and (in turn) increase or decrease the opportunities
for crime to occur. The study utilizes a number of locationd features, including schools, bus stops,
parks, recreationd centers, and mgjor transportation routes. Implications for target hardening will be
discussed.

Mapping for Risk Focused Policing, Christopher Catren. In 1997, the Redlands Police
Department (RPD) developed the concept of Risk Focused Policing. Risk Focused Policing is defined
as a data and results-driven, community-oriented policing and problem solving strategy which focuses
on those factors in a community thet place its youth and their families most a-risk for crimina and other
problem behaviors. The purpose of this new gpproach isto address the issues that adversely affect the
community’ syouth before exposure to these risk factors causes problem behavior.

The research behind this policing framework indicates that there are severd identifiable risk
factors that, if dlowed to accumulate, place youth a a higher risk for problem behavior. Risk factors
fdl into four domains (1) community, (2) school, (3) family, and (4) individud/peer. Each domain
contains severd identifiable indicators such as availability of drugs and firearms, low neighborhood
attachment and community disorganization, and academic fallure beginning in e ementary school.

The Community Analysis Unit of the RPD has been researching, compiling, and developing
geographic data related to the identified risk factors for over three years. 1n 1997 and 1999, the RPD
and the Redlands Unified School District collaborated with a research organization to survey middle and
high school students to determine their levels of risk relative to severd identified risk factors. This
information has been used in conjunction with a variety of other types of datato identify the areas of
Redlandsin which youth are a a substantidly higher risk of developing problem behaviors. The
identification of defined, high-risk areas provides the RPD and a community collaborative with critica
information used to determine where services for youth and others are more desperately needed. Once
identified, services are provided to high-risk areas firgt, to leverage the prevention efforts of the RPD
and its community partners.

General Session, Monday, 8:30 a.m. —10:00 a.m.

Conversation with Mapping Vendors: Opportunities for Q&A

We Don’t Need No Stinkin’ Vendors. Do We? Christopher S. Gebhardt. Aninteresting
process occurs when agencies begin to build mapping systems. Inquiries are made of other agencies
doing mapping. “What vendor did you use?” “Do you like them?’ “Why not?’ “How much did it cost
you?” “You had to auction what to pay for that mapping sysem??’ Government agencies are often
used to one-time purchasing. However, with mgpping and most information technology, initia
purchasing is not the end of the relaionship. Expectations continue to grow within the agency, and as
expectation levels grow higher so do mapping budgets.
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This plenary pand features severd popular GIS vendors/contractors sharing with participants
the ins and outs of cregting a relationship with the vendor. Agency representatives can learn what it
takes to create a successful relationship with the contractor. More importantly, participants can learn
what mistakes not to make. The host will be asking questions of the pand and these will include tough
questions. “Why does mapping software cost o much?’ “How come it does not work on the initia
ingdlation?’ Time permitting, audience members will be alowed to ask questions too.

Come learn the intricacies of the vendor/agency relationship. Remember, without vendors/
contractors, most of uswould still be back in the days of tacks on the wall.

Concurrent Breakouts, Monday, 10:30 a.m. —12:00 p.m.

International Approaches: Crime Mapping in South Africa

Mapping Crime Scenes and Cellular Telephone Usage, Antony K. Cooper and Peter
Schmitz. Project staff have successfully used a desktop geographica information system (GIS) to plot
cdlular telephone conversations made during the commissioning of severd crimes, such as car hijacking,
hostage taking, kidnapping, rape and murder. The maps produced in this manner have been used in
three court cases as part of the prosecution’s evidence against the accused. Two of the cases resulted
in successful convictions, while third caseis il before the court. The firgt case involved the hijacking of
amotor vehicle, hostage taking, and the subsequent rape and murder of the victims. The second case
involved the shooting of four victims by an individua. In both cases the magps were crucid for obtaining
the conviction and sentencing of the accused. The third case involves the kidnapping of a busnessman
for ransom.

I ntegrating Linkage Analysisand GI S, Peter Schmitz and Antony K. Cooper. This
paper describes a project wherein researchers attempted to establish whether or not it is possible to link
cdlular tlephone cdls by integrating alinkage andysis tool, such as Anadys’ s Workgation, with a
desktop geographica information system (GIS). The project used integrating software provided by the
developers of Analyst’s Workgtation and data from a completed court case, for which a manualy
prepared, computer generated map had been successfully used. The results of this project were smilar
to those obtained earlier with manua mapping of the data.

Mapping for Special Applications: GIS as a Tactical Tool

Mapping as a Planning and Tactical Tool for Law Enforcement, Ronald Rasmussen.
Many law enforcement agencies have acquired systems in the past few years to map their crime data.
Additiona vaue can be leveraged from these systems if they are used to help the agency to plan for
magor events such as parades, demondtrations, conventions, and dignitary vists. Using the mapping
system for this purpose, planners can “see” the places to which they need to assign people for crowd or
traffic control. Building and event security issues, such as access points, security points and checks, and
evacuation routes can be planned. Use of the software may alow for better estimates of personnel
needs and actua assgnments can be made viathe sysem. Command and control of a planned event,
can be sgnificantly improved by using the mapping system because of the information available to the
commanders.

The Sesttle Police Department uses GIS in mapping and event planning. This presentation will
show examples of the system during World Trade Organization and other specid events and will show
the benefits and limitations in GIS as a planning and tactical tool.



Gl Sand Alien Smuggling, Brandon Steele. The Border Petrol, as the mobile uniformed
enforcement arm of the Immigration and Naturalization Service, has as its misson the detection and
prevention of theillega entry and smuggling of diensinto the United States. Patrol agents perform their
duties dong and in the vicinity of some 8,000 miles of internationa boundary by automobile, bodt,
arcraft, and afoot.

Mogt of the areas patrolled by the Border Patrol are remote, with unnamed and un-maintained
dirt roads. Asaresult, the Border Patrol has not had the ability to geocode events using street maps as
many law enforcement agencies do. Knowledge of operationa areas has typically been passed on from
agent to agent during the field training process, and events are tracked by large zones created by natura
boundaries.

With the revolution in desktop computing, this has changed. The Border Patrol now uses
ArcView GIS and the globa positioning to map out operationd aress, track events, and andyze
smuggling paterns. They have combined GIS with other technologica advancements, such as bio-
metric identification, to conduct unprecedented andys's on smuggling activities.

Mapping for Corrections

RAP MAP: Using GlSasa Tool in the Evaluation of Risk when Releasing Offenders
into the Community, Peter Eberhardt. This presentation will discuss various aspects of gpplying
GISto evaduation of risk when releasing offenders into the community. This project isthe result of a
collaborative research and development effort between Lane Council of Governments, Lane County
Adult Corrections, Lane County Custody Referee and Lane County Probation and Parole. The
project is funded in part by atwo-and-a-haf-year $300,000 technology grant from the Department of
Commerce Technology Opportunity Program (TOP).

This presentation will focuson: (1) a methodology for the congtruction of an interagency risk
assessment data warehouse; and (2) developing an interagency GIS application for risk assessment
using Internet mapping technology. Products and lessons learned as aresult of this research effort will
be gpplicable to other agencies concerned with public safety risk assessment activities.

Using Crime Mapping and Analysisin Community Corrections Knock and Talks, Fran
Smith. This presentation demongtrates how the Seettle Police Department and Washington State
Department of Corrections (DOC) staff worked collectively to monitor supervised offenders within the
various police precincts. Staff have used ArcView, Spatid Andyst, Excel and the Internet to help
Community Corrections Officers prioritize their home visits. The Department created density grid maps
for hot spot analyss and examined offender address points for relationshipsto crime. MO smilarities
within the areas of highest crime density were noted.
A protocol was developed cooperatively between DOC and SPD to conduct “Knock and Taks.” The
resulting strong communication network between DOC, SPD, and the Attorney Generd’s Office
enhanced adoption of the AG's SMART program (Supervison Management and Recidivist Tracking).
In the near future follow up units and Crime Andystswill be able to query the SMART database for
case invedigations.

Planned and Serendipitous Mapping Applications of a Probationer-Police Database
in a Large Adult Probation Department, Vincent J. Webb, Jodie Fisher, Marie Griffin, Robin
Haarr, and John Hepburn. This presentation describes the development and use of GIS mapping ina
large adult probation organization, the Maricopa County Adult Probation Agency in Phoenix, Arizona.
A Nationd Indtitute of Justice grant made it possible for the agency to begin to develop amapping
capability. As part of the grant, a shared database combining probationer information with police
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contact and incidence data provided by the Phoenix Police Department was developed. The intended
outcome of this mapping capacity building effort was to develop mapping applications in support of joint
probation and police problem solving efforts. Examples of mapping applications used as part of the
problem-solving component of the project are described. 1n addition, the development of a mapping
cgpacity in the probation agency resulted in severad gpplicationsin support of the agency’s misson.
These gpplications are described in detail and an assessment of their utility is provided.

Examining Enviornment and Design

Crime Mapping and the Architectural Design and Planning Process: Utilizing the
“Brantingham Method” of Neighbourhood Crime Study, Mary Beth Rondeau. Crime
prevention should be considered at the earliest stages of the architectural design and planning process
whether for abuilding, acity block, or planned neighborhood. A method for incorporating crime into
the architectural design process has been devel oped based on the work of the Drs. Patriciaand Paul
Brantingham in the field of environmenta criminology. This method includes analyss of information from
police crime data, police patrols, the Site, surrounding uses, and consultation with neighborhood groups.

The crime data provided by police department can give invauable information to the architect or
planner on agiven project. This data becomesa*crime picture’ that can be developed by the architect
or planner to positively impact the design. An example of aneighborhood in Vancouver, British
Columbia, that is centered around arapid trangt station will be discussed. Crime mapsiinitialy showed
clustering of various types of crime: car crime, bresking and entering, and robbery. Further andyss
uggested that the dugtering occurred for primarily three reasons generated by the rgpid trandt Sation and
pethwaysto and from that gation. By establishing the primary generators for the crimein the neighborhood,
the design solutions for the built environment and community programs become gpparent.

Recommendations for architecturd design, planning, and community programs that reduce
opportunities for crime will be presented. Magpsthat illudrate the layers of primary generatorsfor the crime,
deveoped in conjunction with CPAL (Crime Prevention Andyds Laboraory), will dso be presented.

Shadows and Light: Impact of Streetlights on Residential Auto Theft, Jeffrey S.
Vandersp. Common sense dictates the idea that Streetlights help create safer neighborhoods.
However, the results of severd studies that have attempted to prove this relationship have been
generdly inconclusve. Perhgpsthisis due to the possbility that crime is displaced from lighted arees
into the shadows, rather than disappearing atogether. This study examines the impact that streetlights
make in the pattern of residentia motor vehicle theft in the smadl Cdiforniacity of Carlsbad; it
incorporates residentid areas of Carlshad where nighttime auto thefts were most highly clustered from
December 1995 through June 1998. The study shows how streetlights impact the spatia distribution of
nighttime auto thefts. My am isto show, using gatistica techniquesin a GIS environment, that most
resdentid auto theft in resdentia areas occurs in relative darkness, away from the boundaries of
illumination.

Mapping Juvenile Activity

Using GI S to Route Juvenile Court Counselors: Reducing Planning Time and
Maximizing Field Time, Eric K. Fisher, Brendan Ford, and Scott Warner. The Fairfax County
Juvenile and Domegtic Relations Didrict Court in conjunction with Fairfax County’ s Department of
Information Technology, Geographic Information Services Branch, is developing and implementing a
GISrouting gpplication usng ESRI’s ArcView GIS software with the Network Anayst extenson. The
purposes of this gpplication are to more efficiently route counselors in the field and to better manage the
caseload of 50-70 juvenilesin the Supervised Release Services (SRS) program.
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SRS offers an intensive supervision dternative to the Juvenile Detention Center and Less Secure
Shelter for juvenileswho are waiting for ether atrid or find dispostion of their cases. SRS incdudes
both outreach and e ectronic monitoring components. Each component provides for face-to-face
contact with juveniles at least every other day, including weekends. Juveniles on outreach are given a
court-ordered curfew or placed on house arrest. Juveniles on eectronic monitoring are on strict house
arest, with an exception for attending school. Counsdors make vists to youths at home or in school
four timesaweek or more. The Court has the responsibility of managing a casdoad of 50-70
adolescents who have been assigned to the SRS program with a taff of five. Mot of these children
attend school during the day and are on house arrest the remainder of thetime. The average length of
time a child isin the program is about 40 days. Each week, some juveniles may be added or removed
from the active list of cases.

Why GIS? The Court initiated the project based on severd factors, some generic to any
routing application, some specific to the Court’s program. The smple task of finding where these
children live was very time consuming under the old sysslem. This group of counsdors must baance the
casel oads among the staff and factor in new case locations. With the new GIS application, asingle
person enters new case information into the SRS Access database. This Access database has an ESRI
MapOhbyjects component that geocodes the case locations. Thisinformation is stored as part of an
active case datalayer. Location information is determined just once and doesn’t have to be repeatedly
and manually determined each time a counsdlor preparesto vist ajuvenile.

A second problem under the old system is finding the homes in some cases. The County
hardcopy mapping products are sometimes not as current as needed to find certain home locations, and
commercia maps used by the staff often do not have the level of detail needed to accurately pinpoint a
home s location. Using the online street centerline and parcel data layers, the cases are accurately
located when they are entered into the database. This alows for quick routing solutions. Counselors
can use the case data layer in ArcView to equitably divide casaoads based on geographic factors such
aslocation and travel time. Previoudy, two counsdors with the same number of cases but may have
hed vadtly differing workloadsif travel time were consdered.

Findly, ArcView isaso used to plan the optima trave routes for individua counsdorsto vist
their cases. Using a customized version of ArcView, the counsdors can generate maps and directions
to assg in fieldwork.

Recovering Missing Children, Geraldine P. Kochan. The Nationa Center for Missing &
Exploited Children (NCMEC) asssts parents and law enforcement agencies in locating missing and
abducted children. By distributing a missing child’ s photograph through a network of photo partners,
lead information is devel oped about the child and abductor. In addition, information on former and/or
present addresses of the abductor is gathered from the public record databases of ChoicePoint and
AutoTrack. A predictive modding research project was initiated usng ArcView in areview of
successful recoveriesinvolving Family Abduction cases. Evauation of the maps and search for patterns
has produced an ingtitutiona change in the geographic locations of poster digtribution. With the
introduction of MapObjects, an interactive mapping program has been created which alows case
managers to access geographic visua representations of leads to aid them in identifying the locations and
subsequent capture of the abductors. Using the NCMEC Intranet, this program will eventudly alow
law enforcement to access this information.

I ntegrating GI Sin Juvenile Justice Planning: A Spatial Framework for Juvenile
Justice Planning, Sanjeev Sridharan. The presentation will focus on an gpplication of the linkages
between geographicd information systems and spatia econometrics for juvenile justice planning.

The presentation will explore the utility of spatid data andyss and spatid pand dataandyssin
forecasting and explaining changes in juvenile violent crimes. County-level measures of community well-
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being, risky behaviors, school risks, children’s hedth, and family risks will be used as predictors of
juvenile violent crimesin the spatid models. Both exploratory and confirmatory gpproaches will be
used to examine the spatia and tempord factors associated with changes in juvenile vidlent crimes between
1991-1998. A key part of the project isthe integration of the research activitieswithin apolicy setting.

Moving Beyond the Descriptive: Innovative GIS Applications

I ntegrating Time and Space in Tactical GIS: Technical Showcase for Advanced
Professional Crime Analysts, Dan Helms. Important research on the nature of time relative to acts
of crime has long been accomplished. In recent times, the advent of desktop GIS environment has
encouraged research of smilar quaity with respect to space; however, many practitioners have
maintained an artificial separation between consderations of space and time. The power of reedily-
available software enables the progressive tactica analys to integrate these two inseparable factors.
The presentation will endeavor to expose practicing crime anadydts (dready familiar to some degree with
the power of tempora and spatid andysis as separae entities) to some useful techniques for analyzing a
dynamic, spacetime environment that incorporates both factors. Students will see firs-hand how these
techniques can be immediately employed in their own agencies usng common software.

Using Unconventional ArcView Extensionsfor Law Enforcement Tactical and
| nvestigative Purposes, Steve White. This presentation focuses on usng Spatid Analyst and Anima
Movement extensonsfor ArcView to andyze suspect actions. Emphasisis placed on analyss of
suspect movements between hits and how it may assist patrol officers and supervisorsin formulating
tacticd plans. Follow-up investigators use of thisinformation for interrogation planning and prosecution
preparation will aso be discussed.

Luncheon and Keynote Speaker, Monday, 12:00 p.m. —1:15 p.m.

Hot Spots and Social Networks: The Next Synthesis in Crime Analysis

Hot Spots and Social Networks: The Next Synthesisin Crime Analysis, Lawrence W.
Sherman. The mapping of crime events by offense type has grown widespread in the past decade,
with many usesin patrol operations. Investigative units have had less interest in thistool, in part because
they cannot put names of suspects onto the hot spots. Mapping Strategies that can lead to both crime
prevention (asin early warning of revenge shootings) and to prosecution may depend not just on
geographic space but on social space aswell. Mapping of co-defendant relationshipsin socia space,
superimposed onto geographic space, may be atool that can catch the imagination of investigators and
lead to new efforts at violence prevention.

Concurrent Breakouts, Monday, 1:30 p.m. —3:00 p.m.

Census 2000: Data Sources, Analysis, and Applications

Census 2000: Data Sources, Analysis, and Applications, Keith Harries. Thefact that
2000 isayear for adminigtration of the decennia Census of Population and Housing means that results
of the census will gart flowing beginning in 2001 and continuing for severd years as various tabulaions
are completed. Since the 1990 census, there has been a sea change in the way census products are
accessed, with relaively recent emphasis on the Internet. Given that crime andysis demands the
avallability of awide range of data, including demographics and other socid and economic detall, a
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review in this year of the censusistimey and will prepare anadyds for the data stream tha will emergein
the near future.

This workshop will demonstrate how census data and census geography may be obtained and
utilized in the context of crime analyss. In the past, one of the most notable features of the application
of census data has been itsindiscriminate use. For example, sample data for small areas may have been
used without recognition of the large errors potentidly lurking in such data. Furthermore, users have
generaly not understood what measure, anong severd possible, might be most appropriate. For
example, what income measure should one use: median, mean, per capita, or family?

It is a0 proposed to outline the various census products that can find application in crime
andysis, such asthe new American Community Survey and data from the other censuses, such asthe
Census of Business. Participants will learn the fundamenta eements of census geography and census
data compilations and will learn how to access and manipulate thisdata They will aso learn some
caveets to observe in the use of census information and will gain insghts relating to how census data and
crime analysis can be related in beneficid ways.

Exploring New Tools for Crime Analysis

Pattern Discovery Services, Part |: Developing a ‘ Spike Detector’ for Finding
Anomalous Activity in Large Crime Databases, Robert Cheetham. Large, urban police
departments face a specid set of chalenges vis-a-vis crime andysis and mapping. Unless subgtantia
resources are devoted to the effort, the sheer volume of events to which they must respond often
relegates the crime analysis and mapping effort to one of descriptive cartographic production rather than
amore andytica or prescriptive process. While the use of mapping to more effectively visudize events
and the relationships between them has been a valuable addition to the information management tool
box of urban police departments, it is only a portion of the contribution that might be made by spatia
andytic techniques. Indeed, advances in information processing capecity are rapidly bringing an entirely
new generation of satistical and database tools within the financid and technica reach of mid-gzeto
large law enforcement agencies.  These new methodologies do not limit themsaves to merely
descriptive maps but use spatid and attribute information to discover patternsin the volumes of data that
would not otherwise be reveded. Unfortunately, many of these techniques remain speculative and
untested againg crime data. This paper will explore the use of one such technique intended to discover
anomaous spikesin crimind activity. The reseerch will use the Sx million incident records in the
Philade phia Police Department’ s incident database from July 1, 1997 to July 1, 2000 as well as arrest
databases to refine the technique and explore its effectiveness and applicability for other police
departments.

Using Weights-of-Evidence Modeling as a Tool for the Spatial Prediction of Crime,
Fraser Moffatt. Weights-of-evidence modeling ranks among the better-known, data-driven predictive
modding techniques such as logistic regresson and neura
networks. Like these other techniques, weights-of-evidence modeding uses existing data
(training data) to predict a probable outcome. The spatid dimension further complicates predicting
probable outcomes in that these outcomes will tend to vary over space. The use of such amode ina
GIS makes computing these outcomes much easer. This gpplies to crime mapping in atwo ways. firdt,
predicting where genera crimind activity is likely to occur can affect resource deployment; second,
predicting where specificdly linked crimind activity islikely to occur can help solve cases.
Weights-of-evidence modding employs the conceptualy smple nation of “multiple map
andyss’ where an output map is afunction of two or more input maps. The function used in
welghts-of-evidence modeling is empirical, based on observations of data, in this case, point
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obsarvations of crimind activity. These point observations are weighed againgt underlying
characteristics of the space that these occurrences occupy. These are layers of evidence and could
include: demographic characteristics beyond a certain threshold, distance/proximity variables and/or the
presence or absence of any other specific locationa characteristics. The ultimate output is a* probability
surface” map, a raster-based map output of the probability of the occurrence of further crimind activity.
Aresas defined as having a* high probability” would denote where crimind activity islikely to occur

agan.

The research being done at OCRPS right now is concentrating on the scale and scope of
modeling and leading indicators required for input into the weights-of-evidence modd, including
supports necessary to produce a statigtically valid outcome. Once these factors are identified, some
raively smple manipulation is required to plug data into the modd.

Community Safety Information System (CSIS): What It Is and How It Works

Community Safety I nformation System (CSIS) in Winston-Salem, North Carolina,
Julia B. Conley. Wingon-Sdem, North Carolinag, was the first community to develop a Community
Safety Information System (CSIS) as part of the Department of Justice (DOJ) sponsored Strategic
Approaches to Community Safety Initiative (SACSI).  The Wingon-Sdem initiative has successfully
focussed on implementation of research-based Strategies to reduce and prevent juvenile violence.
CSIS, an Internet Map Server gpplication that integrates diverse community deta from multiple
agencies, was developed as an analyticd tool to assst thelocal SACS efforts. The challengeto
complete the development of CSIS and enhance the application to successfully meet community needs
was accomplished with local effort and some additional support from DOJ and Indus Corporation, the
developer. Most recently, CSIS has been enhanced to integrate calls for service and support arrest
queries. The home addresses of offenders have been added as another GIS layer that can be accessed
by this gpplication. An additiona flag has aso been added to indicate those offenders who have been
notified by SACS agencies of intervention resources available and consegquences of continued violent
behavior. CSIS has been designed to smplify the integration of additiona GIS layers, which dlowsthe
gpplication to evolve as shiftsin emphasis occur. The SACSI initiative has been awvarded a $1.8 million
grant from alocd charitable trust to establish a Center for Community Safety at the Wington-Salem
State Univeraty campus, which will enable the program to continue to reduce juvenile violence and
improve community ssfety.

Motor Vehicle Theft in Winston-Salem, North Carolina, Yvetta M. Thomas. The
Winston-Salem Police Department (WSPD) determined that motor vehicle thefts had risen sharply
(65%) inthe community over the previous three months (January to March, 2000) compared to the
sametime period last year. From January through the end of March 2000, 54 percent of the arrestees
for vehicle theftswere juveniles. As part of the DOJ sponsored Strategic Approaches to Community
Safety Initigtive (SACS)) in Wingon-Sdem, amulti agency violent incident review team meets weekly
to review juvenile crimeincidents. Thisteam congsts of juvenile probation officers, WSPD staff
(indluding thase working in the Juvenile Repeat Offender unit), U.S. Attorney gtaff, and the Sheriff. This
team became aware of the shift in juvenile crime activity to motor vehicle thefts and attempted larcenies.
A specia WSPD auto task force was assigned to look at the problem.

To support these efforts, the Information Systems Divison created multiple reports that help to
define the patterns and scope of the vehicle thefts.  Using offenses and vehicle recovery locations
entered in the Records Management System (Oracle RDBMYS), project staff generated both overview
reporting by beat and sector and arrestee reports by age ranges, incident offense (including details of
M.O.), victim, suspect, vehicle recovered location, make, mode, color, €etc.
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Data layers were developed based on both the offense and recovery locations. Motor
vehicle theft incident addresses were extracted from WSPD Oracle 7.3 Records Management System
with Crystal Reports 7.0 and exported into Visua FoxPro 6.0 database file (dbf). The dbf was added
to ArcView 3.1 and address-matched. Motor vehicle recovery addresses were aso extracted and
address-matched. Maps were generated for the four sectors and for individua police beatsto assist in
theinitid problem identification. Thematic mapping by fire demand zone and beet frequency were used
to define the most problematic areas. We found that 80 percent of the recovered vehicles were located
in two police beats (220, 230). A process was initiated to extract and geocode the motor vehicle theft
and recovery locations on a bi-weekly basis. These layers are used to generate maps of the four
sectors and 24 city beats for the two-week activity periods.

Sucessful Case Studies: |

Using GISin a Command Post Center: Search for Joseph Palczynski, Philip R.
Canter. Itisbdievedthat little, if any, literature exists on the use of a GISin a police command post
center during a critica incident. This presentation discusses the interactive use of GIS in acommand
post center during the search for a 31-year-old suspect wanted in four murders and akidnapping. In
Bdtimore County, Maryland. The suspect, a convicted felon with a history of menta problems, had
extensve experience living in the woods. The search arealinvolved awide range of land uses and
geographic locations including densdy populated areas, heavily wooded state parks covering multiple
jurisdictions, and other parts of Maryland, Pennsylvania, Virginia, and West Virginia. Andyss used GIS
to track the sugpect’s stolen vehicle in red time; map data from various sources such as confidentia
files, intdligence information, 911 CAD data, and information provided to the Tip Hatline for linkage
andysis and subsequent survelllance; establish tactica perimeters during the execution of searches,
provide topographic and aeria photography of grid search areas; use Web-based GIS mapping to
assg in the investigation of ahomicide in Western Maryland initialy thought to be attributed to the
suspect; integrate information from public worksinto a GIS; use of the department’ s autodiaing system;
incorporate geographic data to explore the suspect’ s use of trangportation routes and modes; establish a
“kill zone’ perimeter based on aerid photography and planimetrics around the home used by the
sugpect for holding hostages; and the use of GPS to direct aircraft to specific search areas. This
presentation will dso address additional consderations for use of GIS and information systems during
critica incident Stuations.

Restoring Community Order Through the Application of Simple Spatial Analysis
Techniques. A Case Study, K. Michagl Reynoldsand R. Cory Watkins. South Orange Blossom
Trail in Orlando, Horida, has recelved nationwide recognition as a home for drug dedling and
progtitution. This four square mile arealocated in Orange County, Florida has accounted for roughly 70
percent of dl drug and progtitution crimes for many years. In ajoint effort with Orange County Sheriff’s
Office, Orange County Code Enforcement, residents and business owners, researchers from the
Univergty of Central Florida conducted systematic field observations and used avariety of spatid
andytic techniques to explore the nexus between drug dealing and prostitution on South Orange
Blossom Trall.

Over the past three decades, increasing concern about the relationship between narcotics and
progtitution has developed among civilians, officids, and crimind justice practitioners dike. Much
literature exigts to explain the development and dynamics of illicit retail markets, but the nexus between
drugs and progtitution deserves further empiricd atention. All measures of traditiond law enforcement
suppression and containment activities have failed to curtail the community decline,

The collaborative effort endeavored to explore this problem in depth and generate innovative
techniques to address the problem of drugs and progtitution. Using a systemetic field observation
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methodology and basdline measures of true progtitution and drug distributions, frequenciesin designated
experimenta and control areas were established. Crime magpping and smple spatia andytic techniques
were used to identify specific environmenta features that collectively contribute to community
disorganization. Results from the analyss Sgnificantly asssted the partnership in developing an
innovative approach that has dramaticaly reduced the level of socid disorder and resulted in immediate
community improvement.

The showcase is desgned for beginner to intermediate level GIS users. Spatia andytic techniques are
detailed and demonstrated through a series of static maps, animated maps, and a Ssmple step-by-step
“how to” guide,

Gl Sfor Problem-Oriented Policing, Matthew White. GIS, with its reputation asan
effective dataintegration and dissemination tool, was employed to facilitate the information sharing and
partnering required for a dynamic community-based effort. By integrating the disparate data sets from
multiple municipa agencies, GIS provided amore haligtic picture of where (and to what extent) the
various government agencies were involved in loca communities. Among other ingghts, the findings
reveded that troubled neighborhoods required substantia focus and collaboration from service
providers. Throughout these processes, GIS capabilities have given a unique ability to assmilate
information and facilitate progress. GIS continues to be used in building partnerships, andyzing data,
and enabling better informed decisons via intuitive, informative mapping and charting. Every step taken
in these initiatives represents a paradigm shift in how local government agencies can conduct business.
The presentation further sheds light on the role GIS can play in fuding such a movement.

Evaluating the Impact of GIS Implementations

Assessing the Value of Crime Mapping Systems, Craig Fraser. Frequently, police
departments acquire technology on faith. The assumption is that new technology will improve police
operations and make then more efficient and effective. Little thought is given to just how new
information systems like crime mapping systems will have an impact on operations and how to
document the value of such systems to the agency.

This presentation offers a framework for ng crime mapping systemsin order to document
what they add to police departments. By closaly examining the possible impact of such sysemsand
focusing on the logic behind their development, departments can not only better justify the cost of
implementation but dso implement such systems more successfully.

The Impact of Crime Mapping in Detroit, Michigan, Russell DeCrease. In October
1999, the Hudson-Webber Foundation awarded a grant to the Detroit Police Department and Wayne
State University (WSU) to train approximately 3,000 police officersin anew computerized crime-
mapping system. The Detroit Police Department’s Computer Automated Mapping System, (C.A.M.S)
was developed through the efforts of the Mgor Crimes Division with assstance from WSU’ s Urban
Safety Program.

The system uses ArcExplorer software to provide daily information in map form to police
officers, and it alows supervision to maximize resource adlocation acrossthe city. To date (April 2000),
approximately 1000 police officers have each received five hours of dassroom training utilizing
CAM.S

For this project to be totally successful it must expand and meet the needs of al levelswithin a
police department. A mgor pitfal that projects can fdl into is when they exclude the end users from
participation and providing a product they smply believe to be most useful.

This project features arigorous evauation. Key research questions focus on the use of the
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system by dl levels, officer data needs, officer opinions on the utility of mapping, and the actua impact
of crime mapping on resource alocation and crime levels. The data sources used:

? Police officer survey data

? Focus groups

? Crimeincident data

Evaduation data has been collected from police officers. The system is accessible citywide a dl
police department PCs. Top department executives are using the system to identify neighborhoods
needing specid attention while speciaized units such asthe B& E Taskforce, Robbery Armed Taskforce,
and the Gaming Division monitor crime patterns and use the system daily to help gpprehend repest
offenders. Officers have gpprehended criminals through their observation usng C.A.M.S and have
received meritorious awards for their effort.

Pasadena Police Department Crime Analysis Partnership Project: Beyond Cops on
Dots— Maps Making a Difference, Mary L. Schander. The Pasadena Police Department Crime
Anaysis Partnership Project is a groundbreaking collaboration between a public agency and aprivate
corporation to develop a crime anadysSmapping system that uses existing information sources from
legacy systems. The effectiveness of the collaboration is being evauated by a prestigious independent
agency.

Thisinnovative project has three aspects. Firdt, the partnership between a policing agency and
a private corporation to research, develop, and test a practical gpproach to crime analysisis unique.
The Pasadena Police Department is actively working with a private company as a development test Site.
This partnership maximizes the public' s invesment in the Department.

Second, this is a pioneering approach to systems development and data mapping because it
integrates the information from diverse systems such as parole, probation, registered sex offenders and
the existing legacy CAD/RMS systems of the Pasadena Police Department. The Pasadena Police/
Motorola Partnership project links existing databases from multiple sources and legacy systemsto
provide a crime analys's and mapping backbone for individua agency and regiond crime analysis.

The third innovative aspect is the evauation by an impartid outside agency, the Police Executive
Research Forum. The evauation does not focus merely on whether the programming functions as
designed but addresses the impact on the decisionmaking process for successful deployment of law
enforcement resources.  The purpose of development of law enforcement systems and crime mapping
isnot only to identify Stes of crimina activity, but to intervene and interrupt the crimes. Crime mapping
and analysis systlems must be tools used to make a difference in the communities served.

Advanced Hot Spot Methods

Parameter Selection for Surface Representation of Crime Density, Jason R. Dalton.
Spatid analysis of coordinate datais used in many areas of research, business, and government.
Techniques for discovering patterns in these data are used to find regions of high data density or to
create decision classfiers where prior knowledge of the class structure is present. This paper gppliesa
new method of bandwidth selection for the Satistica technique of kernd dengity estimation (KDE).
KDE isauseful technique for establishing surfaces of dengity digtribution for datawhere little is known
about the underlying classfication structure. 1t is hoped that this new technique will aid in the
development of tools for the andlysis of hotspots of criminal activity based on the point process data
collected by police agencies. Such andysswould give adatigticaly sound basis for policy decisions
such as patrol zone adjustment and assgnment of extra patrolsto high crime areas, increasing efficiency
and decreasing crime levels without increasing the use of limited funds. The paper demondrates the use
of computational geometry to find an agorithm for the sandardized bandwidth. This bandwidth is
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defined as the gandard deviation of the Gaussan kernd, which gives the cumulaive densty surface that
most closay gpproximates a Euclidean plane over an idedlized point set equa in number and areato the
actua set, and having been dispersed evenly throughout the extent area. Findly, a description of a
working system utilizing the techniques developed for thisthessis given.

The impacts of thiswork will be amore gatisticaly sound method of “hotspot” mapping for
police departments. This should enable investigators, anaysts, patrol officers, and administrators to
share information with one another and with other jurisdictions. This sharing of knowledge will make
law enforcement more informed, improving their success and efficiency and making cities, towns, and
counties safer and more enjoyable.

Advanced Spatial Techniquesfor Crime Analysis, Arthur Getis. Crime control has
become a high priority areain the public mind and in public policy at dl levels of government. Funding
and advances in technology have dlowed for the introduction of new methods for crime prevention,
crime solution, and community-police interaction. The advanced technology includes fast and flexible
computers and uses these to organize, store, manipulate, and anayze large sets of data, such as
thousands of police reports. The technology dlows for the charting and analyss of crimind activity,
crime trends, unusud crimina patterns, and geographic depiction of spatid patterns of crime, including
dudersof crimind activity.

Geographic Information Sciences (GIS) isardétively new field thet is only beginning to be of
generd usefor crime control. Recently, there have been many success stories from police in such cities
as New York, New Orleans, Bdtimore, Philade phia, and San Diego on the usefulness of crime
mapping and GIS . The advancement of GIS and crime andysis owes much to software devel opment
a academic inditutions, commercia firms, and in government agencies. Much of this softwareis
designed to identify what are called “hot spots,” which are areas of increased or unusua crimind
activity. Thisresearch’sreview of these programs indicates that the hot spot identification procedures
are too arbitrary and generd for judicious dlocation of police resources. For example, those that use
elipsesto locate hot spots more often than not cover large areas in which only part should redly be
consdered asahot gpot.  Although the programs do locate areas of evated crimind activity, the
gpatid demarcation of the areasis vague, not dways satidticaly sound, and clearly in need of more
specific identification. Because the cluster identification routines lack satigtica vaidity, any confidence
one might have in the maps must be limited.

The project has developed techniques to work around the problems mentioned above.
Technicdly, the methods make use of both K-function anadysisand locd G and K datidtics (datisticd
anaysis developed by the presenter with J.K. Ord of Georgetown University). In essence, these
datistics quickly assess the location of each crimind incident of a particular type, such as robbery, over
aparticular time period, say atwo-week period, a ever increasing distances, evaluating along the way
for gatigticaly sgnificant clustering. Primarily, the incidents that are identified as being members of
clusters are mapped as such. Secondarily, a control, say robberiesin the same two week period last
year, are mapped and deviations noted and measured satistically. Postive deviations represent hot
spots. The controls, matched on factors such as income, are taken from adready existing historica crime
data or data made available through the U.S. census. The in-house andysts make the actua selection of
controls. A diverse set of usersincluding andysts and managers can use the tools asinvestigetive aids.

The software is designed o that it may be used widely within the San Diego Police Department
and can be made available to other agenciesaswell. The code is developed within an ArcView
environment using programming tools such as Avenue and Fortran. Once gatigticaly sgnificant dusters
have been identified, state-of-the-art representations of the data are available for andysis.
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Concurrent Breakouts, Monday, 3:30 p.m. —5:00 p.m.

Hot Spot Methods: An Overview

Hot Spot Analyses of Crime: Methods and Applications, James Camer on and Spencer
Chainey. Recent advancesin desktop GIS technologies and spatia andysis applications have
ggnificantly improved the ability of crime analyststo look more closdly a the spatid patterns and
locational contexts of crime. Asavisudization tool, GIS can be used to integrate data from diverse
sources into a single georeferenced database containing observations from nelghboring locations.

Spatid patterns can then be represented and visuaized across locations, providing insight into potential
gpatia clustering, heterogeneity, and spread over time. As an exploratory data anaysistool, GIS spatia
andysis applications can be used to examine data more rigoroudy, away of generating new hypotheses
from the data or identifying unexpected spatid patterns.

In the case of hotspot anadlyses of crime, avariety of different methods and techniques available
in software packages can be used to help reved the types of patternsthat exist in crime data. These
include methods that provide globa datistics reveding generd patternsin our crime data, and mapping
techniques that visudly describe hotspots and present opportunities for further analyss. With the
increasing availahility of arange of sophidticated tools for analyzing crime hotspots, very little guidanceis
offered as to which techniques are suitable for crime hotspots indicated by different types of dataand
different crime mapping applications.

This presentation will discuss and demonstrate the gpplication of these methods and techniques
on typicd crimedata. The goproach will be very practicd and will help to improve acrime andys’s
understanding of the advantages and disadvantages of different methodologies for andyzing hotspots of crime,

Planning for GIS Acquisition: Case Studies

Planning for GI S Acquisition, Thomas M cEwen and Maureen O’ Connell. Crimind
justice agencies are faced with an ever-changing landscape in the fidd of information technology. This
pand will discuss the challenges faced by law enforcement and other crimind justice agencies when
going through the process of acquiring GIS technology, including different organizationa congraints.
The pand will provide attendees with an overview of the steps necessary to succeed when going
through the acquisition process and will aso provide resources and tools that the attendee can take
home. The presenters will outline the four phases involved in the acquisition process: Assessment and
Decison Making, Procurement, Implementation, and Impact Assessment, and will aso outline critica
success factors during each of the four phases. The intended audience for this panel includes crime
andydts, law enforcement managers, and information technology personnel responsible for the
acquisition of technology for their departments.

Interactive Web-Based Mapping Showcase

MAPSTAT: Analytical Routeto Success, Jenni J. Gardner. Working dosdly with
investigations and patrol personnd in the fidd, andytical saff from lllinois State Police's Strategic
Information and Anaysis Group have designed an intranet mapping application, MAPSTAT, that
provides users with the ability to query on crime, traffic, and demographic data by a specific geographic
area. Various datalayers of crime and demographic statistics can be viewed in map or table view. In
the traffic component, users are able to conduct specific queries on fatal crashes or dl crash types and
view the results of their query in avisua map format. Also, enforcement data such as DUI’'sand “Fatdl
Five’ citations can be viewed smultaneoudy againgt crash datain order to obtain a clearer picture of
effectiveness.
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MAPSTAT isa powerful MapObjects based GI S gpplication that will meet the traffic and
investigative reporting needs of field troopers and command leve staff within the 1linois State Police.
The application has been beta tested and will be available to al personnd in the fal of 2000.

Real Time Crime Reporting — The State of Delaware’'s Latest Tool in Fighting Crime,
Eric Swanson. Governor Thomas R. Carper chdlenged the Delaware Department of Public Safety to
develop atool that would provide “Instantaneous, accessible information to assst law enforcement
officers to identify crime, target specific hot-gpots and to be on the dert for certain violent criminas.”
The Department of Public Safety was tasked with implementing this challenge. Enterprise Information
Solutions was sdected as part of ateam to develop the new statewide Red Time Crime Reporting
(RTCR) mapping webste. The development of the RTCR system involved over 45 state and loca
agencies tha include the Department of Public Safety, Delaware State Police (DSP), Delaware Crimind
Judtice Information System (DELJS), State Bureau of Identification, Office of Information Services,
Department of Transportation, and the police departmentsin Dover, Wilmington, New Castle County,
and Newark.

The RTCR System displays maps indicating where reported crime has occurred, thus focusing
on crime intervention through an andytica gpproach. In conjunction with the state-wide deployment of
mobile data terminds and the Enhanced Police Complaint reporting system, the RTCR will graphicaly
provide the location of crimind incidents within minutes of the eectronic report being filed. The RTCR
system, aweb based mapping solution that can be accessed viaaweb browser, is as a Sate-wide law
enforcement tool, without bias to individud agencies. With RTCR an agency can display not only
crimina incidents within their jurisdiction, but dso neighboring arees. There are three primary types of
outputs from the RTCR system:  creation of maps digplaying crimes, tabular detailed report data, and
exported RTCR System crime data. The data used in the RTCR system is broken into two categories,
the crimind incident data and the mapping data. The crimina datais being supplied by the states CIS
database. As new reports are submitted to the CJIS system, triggers are fired that extract a subset of
the complete report and send the data to the RTCR system for storage and geocoding. The mapping
data was acquired from three different sources, Delaware Department of Transportation, Delaware
Satigticad Anayss Center, and GDT. The data from each of these sources was combined to provide
the data layers requested by the agencies to be displayed on the maps.  streets, county and municipal
boundaries, police jurisdictions, churches, schools, hospitals, mgor landmarks, etc.

I ntranet Crime Mapping Using ArcExplorer, Karen L. Vincent. ArcExplorer isacost-
effective means to bring Intranet mapping to apolice agency. Five items are necessary to be successful:
adata warehouse, connections to the warehouse, ArcExplorer on every PC, atraining program, and
effective marketing. Detalls of implementation are discussed as well asasummary of pitfals and how
we addressed them. Attendees will leave with dl information necessary to implement ArcExplorer in
their own agency or organization.

Successful Case Studies: I

Study on Distance Youth Travel to Commit Crimes, Susan C. Wernicke. Just how far
will our youth travel to commit crimes? Does obtaining adriver’s license have an impact on either or
both of these scenarios? Based on crime data from January 1, 2000 to March 31, 2000 in Overland
Park, Kansas, juveniles (ages 11-17) will be examined to determine, by age, the average distance
traveled to commit acrime and the seriousness of the crime they commit. Using ArcView functions, the
distance traveled to commit crimes (from home to arrest location) can be determined. The seriousness
of the crimeis examined and, based on Kansas sate Satutes, can be evauated to determine the severity
of the crime.
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Tracking Repeat Burglary, Erick E. Barnes. Although ahost of research has been
conducted on groups of repetitive property offenders, their careers, and their ultimate cessation, little
direct atention has been given to an issue centrd to them and their margina existence, socid class.
Currently, the Detroit Police Department utilizes an ArcExplorer based mapping system to monitor
crimes throughout the city of Detroit. Access to the mapping system is provided department wide,
which dlows officers as well as supervisors the ahility to view crime patterns and access crime data.
However, because of the shear number of property crimes on adaily, weekly, and monthly basis,
patterns are not easily discernable.

The purpose of this project isto study the patterns of career burglars in Detroit and ascertain
some commonalties and occurrences. Primarily, it is concerned with applying a distance decay and
journey-to-crime theories to thelr patterns. The premiseisthat career burglars are criminas of habit and
have identifiable patterns by which they operate. The study isinterested in the frequency, severity
(monetary), and frame of the burglars as they move further from their home base. From this
information, we hope to identify the patterns of career burglars and be able to develop a system by
which career burglars can be digtinguished from opportunistic burglars.

Beyond this fundamenta yet overlooked background variable, the sudy must dso focus on
concepts such as offender mobility and distance decay phenomena.

Successin Analyzing a Burglary Trend, Jacqueline L. McClanahan. The Mesa Police
Department began experiencing arash of resdentia burglariesin one police beat during the month of
October 1999. Ms. McClanahan performed tactical anadysis procedures on the incidents and used the
gathered information to produce a Crime Trend Bulletin. This bulletin was distributed to patrol,
detectives and the command staff. The bulletin stated the MO of the suspects, descriptions, date and
times they were hitting, and atable of the incidents. It o included a map showing the burglary Stes
and an dlipticd circle showing the area where they were most likely to hit again. This gave officers and
detectives an areain which to concentrate their efforts. The area was worked intensely for afew
weeks. Extrapatrol was used, surveillance was conducted, and the crime scenes were thoroughly
processed. The results were Six arrests and the number of burglaries dropped from ahigh of 30in
November to just 10 in December.

Research Applications with GIS

Natural Experimentsin Generation and Reduction of Street Robbery: Analysisof Rapid
Trangt Station Changesin Chicago, Richard Block. Over the past ten yearsin Chicago elevated
gations and lines have opened and closed and sometimes reopened again.  This presentation combines
information on every street robbery occurring in Chicago from 1991 thru 1999 with a chronology of
these openings and closing. These trandt system changes will be andlyzed as natura experimentsin
environmental manipulation using time series anadysis and patia demondtrations of change over time.

Earlier research in the Bronx and Chicago has shown that street robbery hot spots frequently
occur in the area surrounding rapid trangit stations and that the frequency of street robberiesincreases
rapidly to a peak about 1.5 blocks from the station. In Chicago, this research hasresulted in a
redllocation of police units away from the € stations to the nearby areas of greater risk exposure.

The research presented here moves from static comparisons of distanceto analysisof change over
time. Between 1991 and 1999, anew trangt line was opened in Chicago, an old line was closed and then
reopened, and severd gationswereether permanently or temporarily shut down. Did these environmenta
changes affect levels or disperson of street robbery in the surrounding neighborhoods? Comparisons
over time and between gtations on the sameline create natural experiment tests of the effect of proximity to
arapid trangt gtation on risk of street crime.
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Using CrimeStat and GI Sfor Analyzing Spatial Dynamics of Drug Complaints and
Arrests, James L. LeBeau. The pioneering DMAP project demongtrated how viewing street level
drug activity geographicaly can provide vauable insghts for guiding policies, strategies, and tactics.
During the rdatively short time from the rlease of the initid findings of DMAP, the tools and
methodologies for spatidly describing, and andyzing crime in generd and drug incidents, in particular,
have increased dramaticaly and become more ble to avariety users.

Employing ArcView and CrimeStat, this research is concerned with describing, measuring,
andyzing, and visudizing the spatia dynamics of drug arrests (N= 15,817) and complaints (N=5406) in
Charlotte-M ecklenburg, North Carolinafrom 1997-1999. Applying CrimeStat’ s andytic tools and
ArcView' svisudization capabilitiesto three years of street block address data (point shapes) alows
oneto do two things. Firgt, analysts can assess how drug arrest and complaint hot spots emerge,
perss, displace, and recycle. The latter property occurs when ahot spot is cooled off, but later flares
up with more activity. Second, the arrest data have the address of the arrest as well as the home
address of the offender; therefore, it is possible to examine the commuting patterns of drug offenders
from their residences to the places of their arrests.

Strong emphasisin this presentation is placed on how the maps and techniques are interre ated.
For example, generd or globa patterns assessed visualy from the point maps can be measured and
confirmed with nearest neighbor anaysis and Ripley’sK. The data are from the Charlotte-
Mecklenburg, North Carolina, Police Department, covering individua incidents for drug arrests and
complaints from 1997 to 1999.

Assessing Spatial Characteristics of Juvenile Homicide Offending: Exploratory
Analysis of Juvenile Homicide Offending in Houston, 1986-1994, Derek J. Paulsen. Although
the study of juvenile violence has along tradition in criminology, there has been increasing interest in this
topic due to the rise in juvenile homicide in the late 1980s and early 1990s. While much research has
focused on the influence of gangs, drugs, and guns as explanations for thisincrease, little is known about
the spatid aspects of juvenile homicide, particularly temporal changesin spatia digtribution. This study
profilesthe spatid digtribution of juvenile homicide in one of the nation’ s largest cities, Houston, Texas,
during the pesk period of juvenile homicide 1986-1994. Specifically, this research seeksto determine
gpatid differences between juvenile and adult homicide offending, disaggregated juvenile offense types,
longitudind changes, and the utility of socid disorganization in explaining the variance in juvenile
homicide at the neighborhood level. The authors find important differences in the spatid ditribution of
adult and juvenile homicide locations as well aslongituding differencesin the spatid digtribution of
juvenile offending. Moreover, patia differences are dso identified for gang and drug-related
homicides. Findly, important differences are found in the utility of socid disorganizationd variables to
explain the variance in adult and juvenile homicide offending at the neighborhood level. The authors
conclude with a discusson of implications of the research.

Mapping Out Drugs: Case Studies

Examining Strengths and Weaknesses of Repeat Address Mapping asa Crime Analysis
Tool, Jeffrey S. Gersh. For most police applications, the mapping technique of choice continuesto
be the plotting of crime Stes on asingle base map. Computers have made this less labor intensive and
more flexible than it has been in the pagt, but these are till spot maps. While the reasons for their
continued utility are many, they gill have severd basic weaknesses. One of the most glaring isthat,
when examining crime trends from along period of time on asmal scale map, the clusters of spots
blend into asingle cloud of crime. This technique resultsin an excess of map dlutter and increasesthe
difficulty of interpreting the underlying pattern of events, which ultimately makes it problemétic to law
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enforcement officials to make tactica and operationa decisions. In this paper, researchers describe a
sample technique, Repeat Address Mapping, that can be used to identify high crime areas of repesat
activity. Presenters examine data from two separate jurisdictions (Batimore City and Washington,
D.C.) and explore the strengths and weaknesses of this techniques as it pertains to different types of
crime events.

[llinois Statewide Methamphetamine Risk Model, Boyd Butler. Methamphetamine
continues to be amgor threat to public safety in Illinois. The number of reported labs seized rose 950
percent over the last three years, from 24 labsin 1997 to 246 labsin 1999. The dangers affiliated with
this epidemic affect the public, law enforcement, legidators, medica professonas, families, children, and
the environment.

In an attempt to stay ahead of the epidemic, a Methamphetamine Risk Modd was created to
identify current aswell as potential “hot spots’ in the state that could be at risk for methamphetamine
problems. By integrating known characteristics of methamphetamine users and Illinois county
demographicsinto a geographica modd usng ArcView Spatid Andyd, high risk areas that have
characterigtics conducive to methamphetamine use and manufacture can be identified. The risk-model
serves as a drategic tool that assss law enforcement personne and communitiesin forming proactive
rather than reactive Strategies to combat the effects of this drug.

Data on methamphetamine encounters and people seeking treatment can capture the
characterigtics of users and geographical characterigtics of illega methamphetamine production. Nine
factors were gleaned from the datac age, gender, race, marita status, income, and rura or urban nature
of the counties.

For each factor, agrid coverage was generated, classified and scored based upon the
prevaence of each of the selected factors. Once scored, Spatiad Analyst was used to add al grid
factorstogether. The resulting grid was reclassified into nine groups and categorized as high, medium,
and low risk areas. The highest scoring areas represent potentia “hot spots’ that show the most
prevalent characteristics for methamphetamine activity .

Action Oriented Mapping: In Support of Drug I nterdiction, Tom Hayden. Arizonaisa
mgor ariva and trans-shipment location adong the Southwest Border for illegd drugs destined for other
regions throughout the United States. Arizona s 370-mile border with Mexico congsts of sparsdy
populated areas, vast expanses of rugged mountains aigned in north-south corridors, broad valeys, and
desart, dl of which provide mgor opportunities for drug-smuggling activities,

The Arizona High Intensty Drug Trafficking Area(AZ HIDTA) isone of thefive HIDTAS
located along the Southwest Border of the United States and is a co-leader in the Southwest Border
COBIJA (Spanish for blanket) Operations, which are conducted severd timesayear. Successful
coordinated joint drug interdiction operations require trends, patterns, and predictive intelligence.
Besides ddivering traditiona intelligence support to law enforcement investigative cases, the AZ HIDTA
Intelligence Support Center (1SC) uses GIS mapping as the principle anaytica tool. The foundation to
thisanaytica process conssts of source collection management, developing essentia eements of
information and intelligence, and standardized seizure/incident reports from many different drug task
forces or agencies.

Intelligence support for COBIJA has three phases.  planning, operations, and after-action
review. The following four areas are analyzed in each phase.

? Arrivd Zone— tha areawhere drugs first enter the United States.

? FADES— aircraft suspected of trangporting drugs that are detected in Mexico heading

north toward the US Border.

?  Highways— what highways are mogt often usad, where, when and in whet direction of travel.

? Vehides— trendsin type of vehicles, regidration State, etc.
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Concurrent Breakouts, Tuesday, 8:30 a.m. —10:00 a.m.

Creating the Tools: New Approaches to Crime Mapping

Prototype Exploratory Spatial Data Analysis Application for Crime Analysis, Ronald
E. Wilson. Throughout the development of GIS there has been a desire for GIS software that contains
toolsfor interactive datisticad andyds, thet is, andyss that dso dlows the linking and display of spatia
data plotted on maps with corresponding attribute data on a graph (known as exploratory spatial data
andyss ESDA). A key benefit of these tools is that they alow for efficient and dynamic examination of
the large amounts of data often compiled today. When data of this magnitude is compiled, it becomes
exceedingly difficult for the human eye to find meaningful rdationshipsin the datasets. A further benefit
of the software is the ability to Smultaneoudy visudize spatid and attribute data.

Advancements have been made in this area, particularly in stand-aone satistical software; but
there is still ademand for spatid gpplications that provide the opportunity to visualy explore,
amultaneoudy view and satistically andlyze spatid and attribute data.

The need for thistype of anadlys's appeared during the development of the Regiond Crime
Anadysis Geographic Information System (RCAGIS) by the U.S. Department of Justice Crimina
Divison GIS g&ff. Origindly, the command gtaff of the Baltimore County Police wanted to view
movement of crimeincidentsin agiven area. The Crime Andysis Unit originaly took “snapshots’ of
individud thematic maps with different vaues and placed them into MS PowerPoint as individua dides.
Visudization/animation was accomplished by running through the dide presentation one map a atimeto
show the incident movement. However, this method requires much effort to make the maps, capture
“sngpshots’ of the maps, place these into ancther application, and then display them dynamicdly. Many
software applications may be required: amapping application, adatistical application, a screen
capturing and editing application, and a presentation application. Further, the method moves away from
linking GISto gatidtics, by removing the investigative and andytica capabilities of the GIS and Satidticd
softwares. The map cannot be queried for information, nor can the most basic descriptive gatistics be
derived. Interactivity is aso completely removed.

To hdp the Batimore County Police Department Crime Andysis Unit and the RCAS Group
take advantage of their database structure, an exploratory tool was introduced into RCAGIS. The
exploratory tool alows for viewing crime incident data by displaying the observations on agraph and a
map Smultaneoudy and permits limited interactivity. Given that the RCAS data was of nomina and
ordina nature, no methods were developed to examine dependant and independent variables of the
obsarvations. Rather, focus was shifted to developing exploratory methods that alowed for the viewing
of observation frequency, attributes and pogitions while interactively synchronizing a graph display with a
map display.

The ESDA tools developed for RCAGIS were specific and minimd, but led to other ideas that
would enhance RCAGIS. This prototype was based on development experience for RCAGIS, and the
intent is to share the knowledge and possibilities with other crime andysts to avoid cumbersome and ad-
hoc methods. The presentation demongtrates the visudization and interactive methods and gives
particular attention to Microsoft Visua Basic (VB), Environmenta Systems Research Indtitute's (ESRI)
MapODbjects, and a prototype technology called StatObjects (SO). The presenters hope that other law
enforcement agencies can take this knowledge and effectively develop their own ESDA tools with
minimd effort.

Aoristic Analysis. Mapping Micro-Level Temporal Changein Crime Patterns, Jerry
Ratcliffe. Crimeandyssand environmenta criminology have tended to focus on the “where’ of crime,
but less on the “when.” The identification of areas with higher densties of crimind activity (hotspots) is
an important aspect of understanding patterns of offending, but these patterns can change over the
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course of time and even within afew hours. The problem with recorded crime datais that the exact time
of offence is rarely known, and police databases are | &ft to record a start date and time and an end date
and time. The gap between the two can cause great difficulties for crime andydts, however this
presentation offers a solution that not only alows for a clearer understanding of the tempora dynamics
of crime events that are tempordly indeterminate, but also permits the mapping of these shifting
hotspots. The technique, termed aorigtic andysis, is demondtrated using animeation techniques and
police datafrom the UK and Audrdia

CrimeStat 1.1: An Overview

CrimeStat 1.1: Spatial Statistics Program for the Analysis of Crime I ncident
Locations, JamesL. LeBeau for Ned Levine. This sesson will demondrate the CrimeStat spétial
gatistics program devel oped for the Crime Mapping Research Center of the National Indtitute of Justice
by Ned Levine & Associates. Thisis a stland-alone windows program that interfaces with most desktop
GIS packagesincluding ArcView, Atlas GIS, Maplnfo, Surfer for Windows, and ArcView Spdtid
Anays. This package with documentation and sample datasetsis available from (http://
www.icpsr.umich.edw/NACJID/crimestat. hitml ).

Understanding Victimization

Analysis of Firearm-Related Victimizationsin Public Housing Communities with
GI S, John G. Hayesand Donald B. Ludlow. The U.S. Department of Housing and Urban
Development’ s March 2000 report, “In the Crossfire: The Impact of Gun Violence on Public Housing
Communities,” has unleashed a barrage of criticism for the findings that ‘ persons residing in public
housing are over twice as likely to suffer from firearm-related victimizations as other members of the
population. Because the conclusions were based on data from the Nationd Crime Victimization Survey,
dataregarding crimein public housing that have been since drawn into question (only 229 of the 15,563
persons sampled lived in public housing). While this study does not provide a perfect nationd andyss,
maps offenses involving weapons over a period from 1994 through 1999 using a sample of
municipdities and housing authorities ranging in population from very smal to very large (Washington,
D.C.; Montgomery County, MD; Charlotte, NC; San Antonio, TX; Rockford, IL; New Bedford, MA;
and Brockton, MA. The research differentiates between incidents happening in and around public
housing developments and the rest of the city, to determine to what degree public housing resdents are
victimized in fireearm-related incidents.

The findings combine avariety of data, including crime locations, public housing devel opment
boundaries, Section 8 recipient addresses, municipa boundaries, and demographic variables from the
U.S. Censusand loca sources. Specificdly, this analysis finds that public housing residents and those
living close to public housing are disproportionately victimized in firearm-related crimes, such as assaults
with deadly wegpons. The hypotheses were tested using buffer analysis, polygon sdection, and other
GIS query methods.

Retrofitting Context and I ntegrating Spatial Models. A Re-Look at Contextual
Effectsin a Study of Victimization in Seattle, Karen L. Haydett-McCall, Stephen A.
Matthews, R. Maureen C. Outlaw, and Barry Ruback. This research paper focuses on the
gpplication of Geographic Information System (GIS) technologies, spatid gatigtics, and hierarchical
linear modeling to retrofit and reandyze data from a 1990 Seettle victimization study. “The primary
objective of [the origind] study was to test crimina opportunity theories of victimization and the
collective benefits or harm resulting from citizen-based crime control activities’ (Miethe, 1998). Inthis
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paper, researchers extend the work of Miethe and colleagues both conceptudly and methodologically.
The god's have been to think creatively about how GIS can be used in crime research, dtretch the GIS
technology, and revise the methodol ogies currently used in crime andysis.

The project develops a unique contextua (neighborhood) level data set incorporating
information from numerous sources (including among others, the King County Metro Planner’ s Office,
the Sesttle PD, telephone directories, and selected maps and atlases). In addition to demonstrating
“vaue added” through GIS data integration, presenters provide an gpplication that explicitly
incorporates spatid structure in the project database and thereby facilitates an analytica strategy that
includes the possibility of spatiad models. Thus, the spatia patterning and linkage structure between dl
census tracts in Seettle is embedded within the geographic database adlowing the cdibration of spatia
regresson mode s usng SpaceStat, S-plus, and CrimeStat interfacesto ArcView. Theresultsinclude
OLS and logistic regresson modds, comparisons to spatial regresson models (the latter allowing
investigation of the significance of spatia dependence or dugtering in the models), and multi-level
models (usng HLM). Thistype of true spatiad andyssis dill reaively rarein the literature on crime
andysis. The paper concludes by stressing the importance of incorporating Spatial structure in models
and for gretching the GI'S technology and revising current methodologies in crime andyssin generd.

Extending Findings from Repeat Victimization: Understanding the Nexus, Deborah
Lamm Weisd and Don Faggiani. Sudiesof crime have shown that crime clustersin geographic
areas known as hot spots and on specific places and people within those clusters. These hot dotsin hot
spots reflect the piling up of crime on people and places. Known asrepeat victimization, the “hot dot”
phenomenon is an important and pervasive criminological phenomenon which can be targeted to reduce
crime.

Littleis known about the incidence, concentration, and variations of repest victimization and its
relationship to crime hot spots.  The research study presents findings about the incidence and
concentration of repeet victimization, featuring amethod to identify repeat victimization through police
offense data, by standardizing definitions, time frames, and area-leve variables.

Repest victimization for four types of crime were examined in this study: commercid robbery,
commercid and resdentia burglary, and street robbery (in four jurisdictions. Augtin, TX; Miami, FL;
Montgomery County, MD; and Indianapalis, IN). These crimes were andlyzed using police offense
reports supplemented by police dispatch records, property tax, and census information. Analytic
procedures consisted of address-matching; al addresses are geocoded and maps are used to present
findings about the incidence of repesat victimization, its relaionship to hot pots of crime, and to
illuminate the overd| spatid digtribution of crime and repeats by crimetype. By use of scded icons, the
maps illuminate the concentration of repeet victimization. By examining differing types of crimes, the
gudy illuminates the different chalenges, defining offense locations rdated to victimization.  The study
thus expands the corpus of knowledge on repest victimization, established primarily in Greet Britain and
Austraia, and substantidly extends knowledge about the incidence and concentration of repesat
victimization of different crimesin diverse places. It provides basdine information on the phenomenon in
Americaand potentid for the development of effective responses.

Tracking Firearms for Prevention and Intervention

Firearm Analysis System: Collaborative Effortsin Philadelphia, Katrina Baum.
Collaborative efforts have been underway in Philadelphiafor over two years to design a Firearms
Andyss System that will enhance problem-solving efforts related to gun incidents. Datafor this
goplication is housed on a server at the Philade phia Police Department (PPD), which isavallable to
detectives and command-level staff who can perform intelligence tasks on a browser-based platform.
This gpplication streamlines the former paper-driven and |abor intensive process to execute atrace on a
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firearm, and it has resulted in more timely and accurate data at the disposal of PPD detectives and
Philadelphia ATF agents. Functiondity of thisintranet system includes charting, mapping, reporting, and
searching. |n addition to identifying the steps necessary to create such a system, the presentation will
a0 discussimpediments to implementing this type of system involving multiple agencies and how they
were overcome,

Distance, Time, and Crime: Using ATF’s Law Enforcement and Regulatory Data to
Trace Firearms Trafficking Patterns, John R. Freeman. The Bureau of Alcohol, Tobacco, and
Firearms (ATF) is the agency primarily responsible for enforcing Federd firearms laws, and for tracing
the origins recovered by law enforcement agencies in the course of their crimina investigations. Each
year ATF traces thousands of recovered crime guns from manufacturersto retail firearms dedlersand on
to ther retall purchasers. Analysis of thisfirearms trace data, especidly of guns that moved quickly
from legitimate commerce to recovery in acrimind investigation, often alows us to detect patterns of
illicit firearms trafficking. This presentation will report basic spatia and tempord patterns formed by
linking firearms purchases to crime gun recoveries in the tracing process. We will go on to present more
refined measures of distance, and to discuss socid factors that influence the effect of distance on
firearms trafficking.

Mapping Across Boundaries: Multi-Agency Applications

Cross Jurisdictional Crime Mapping and Analysisin New York State, William H.
Hogencamp. In New York State, acrimind justice initiative of Governor Pataki’s wasto cregte a
highly effective and easily accessible crime mapping system for law enforcement agencies. The system
uses the full force of today’ s technology againgt criminds, providing a crossjurisdictional mapping
system to effectively reduce crime and improve public safety.

The completed crime mapping system utilizes web-based technology with access via a secure
intranet, available only to gpproved crimind justice agencies. The database is populated by extracted
files created by locd law enforcement records management systems and employs a custom developed
mapping application resding in a secure environment & the Divison of Crimina Justice Services
(DCJS).

Records management systems of the local law enforcement agencies participating in the pilot
cregte an extract file of incident and arrest data. At DCJS, the datais compiled, maintained and
blended with other agencies information to provide cross-jurisdictiona data, which is then integrated
with the crime mapping software. Finaly, the local law enforcement agency has accessto this cross-
jurisdictiona data by ng the application viathe DCJS Secure Services Intra-net.

Recognizing that the concept is evolutionary in nature, efforts to enhance the system might
include adding additional mapping data, such as location of the homes of probationers and parolees, as
well as, high profile addresses.  The concept of cross-jurisdictional mapping, when proven effective, is
replicable throughout New Y ork State and possibly throughout the country.

Logical Spatial Units— Methodology for Sharing Police Data with External
Agencies, lan Oldfidd. In 1998, the UK Government introduced the Crime and Disorder Act,
mandating police authorities to share crime and incident data with non-police agencies, such aslocd
government and socid wefare agencies, the intention being to tackle crime and disorder through mulit-
agency patnerships. Exiging legidation protecting persond privacy wasto remain largely intact, thus
shared data had to be de-personalized.

A methodology was required to fulfil the mandate and maintain persond privecy while
embracing the spirit of the new law. Trust would be built over time, but the deadline on audits dictated
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that data be shared without undue delay.

The author developed the concept of Logicd Spatia Units (LSU’s), whereby the aggregation of
data could be articulated in ared units that were meaningful and useful to externa agencies and
operationd police units alike. Shared data prior to this modd were based on ether grids, large
adminidrative areas, or poda deliver units, none of which fully satisfied agencies or police. LSU'sare
based on groupings of buildings or land and are split by their naturd or physica boundaries, i.e., road
intersections, open paces, railway lines, or building perimeters. The aggregation is based around the
loca topography but in a human dimension.

A pilot isunderway in the London Borough of Lambeth to develop and test the methodology. The initia
results of this are encouraging and have received continued and renewed support. The presentation will
discuss the background to the methodology, the implementation and issues affecting the pilot, including
the creation and labeling of LSU's, and the dternatives, the lessons learned and conclusions reached
thusfar.

Greater Newark Violence Prevention Project: Applications of Mapping in a Multi-
Agency Collaboration, Erika Poulsen. The Greater Newark Violence Prevention Project
(GNVPRP) is seeking to develop and implement a collaborative problem-solving process to address
violence and its community-wide effects in the metropolitan area. The project’ s strategy includes: (1)
marshdling and concentrating al available community resources. crimind justice, government, business,
sarvice, and faith; (2) developing a partnership that includes citizens, and (3) initiating a process through
which problems can be addressed effectively in the future and an improved qudity of life achieved and
sugtained. By al accounts, the first few steps have produced significant achievements and created
expectations for greater resultsto follow. This presentation is a case study of the GNVPP and the
crimind justice agenciesinvolved. Specificaly, it will detail the vita role GIS has played in the problem-
solving process.

Predictive Modeling: Findings From Five Studies: Part |

Examining the “ Broken Windows Thesis” of Crime: Technical Aspects Samue H.
Field. This presentation, discusses and demongtrates a variety of satistica techniques applicable to the
andysis of spatialy and temporaly referenced crime data. Particular emphasisis placed on the
gpplication of these methods to the problem of generating both useful and accurate summaries of space-
time crime datain the interest of helping researchers make inferences about any underlying processes
and/or relationships identified in the data. Firdt, the presentation discusses a spatial version of
exploratory factor anadysis and appliesit to the problem of examining the multivariate spatiad structure of
diverse crime types using an example data set. Mr. Field then discusses the potentid benefits of thinking
about crime datain a hierarchica generdized linear modeling framework. In particular, he demondrates
how mapping the different sources of variation identified in these models can help researchers uncover
potentialy important patternsin their data. | dso demondirate how the flexibility of these modds can
improve estimation of spatia and tempora dependence in the presence of non-normal error variance.
And findly, the discussion concludes by briefly discussng some more advanced gpplications of these
modds as well as some problems encountered while attempting to implement them.

Geographic Analysis of Illegal Drug Salesin Wilmington, Delaware, GeorgeF.
Rengert. Thispresentation isan andyssof illegd drug sdesin Wilmington, Delavare. Concepts from
marketing geography are used to predict where sales are likely to be located usng measures of locdl
demand and accesshility to regiona customers. Features of the built environment that are likely to
generate customers for illega drugs such as schools, taverns, homeless shdlters, drug trestment centers,
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check cashing stores, mgor highways, public trandt centers, and thoroughfares are identified. The
Geographic Information System (GIS) then maps the locations of these facilities and the spatia
arrangement of local demand to determine the relevance of each toillegd drug sdes. The presentation
concludes with policy issuesidentified in the andysis.

Detection and Monitoring of Geographic Patternsin Crime Data, Peter A. Roger son.
This presentation will focus upon two Statistical agpects associated with the interpretation of data on
crime locations. Firdt, new methods will be introduced to assess the gatistical significance of clusters of
crime. These new methods represent an extension of current methods that are more exploratory and
visud in nature. They are adapted from their origind usein brain scan imaging, where the objectiveisto
detect regions of increased blood flow. The second part of the presentation will focus on monitoring
methods, where the objective isto detect, as quickly as possible, any new changes in the underlying
geographic pattern of crime. This gpproach to the monitoring of possible changesin the spatia pattern
of crime is based upon smilar idess used in quality control for industrial production. The two novel
gpproaches to crime andysiswill be illustrated using data from the Buffalo Police Department.

Concurrent Breakouts, Tuesday, 10:30 a.m. —12:00 p.m.

Drug Interdiction with GIS

Mississippi Counterdrug Enforcement Decision Support System (MCEDSS) — A GIS-
Enhanced Rule-based Expert System, Glen Carpenter, Paul Crocker, and Jim Matthews. The
Missssppi Counterdrug Enforcement Decison Support System (MCEDSS) will provide law
enforcement agencies with atool to support them in marijuana detection and eradication operations.
The system integrates a GI S and rule-based expert system to provide cueing to areas with a high
likelihood of containing outdoor-grown marijuana. The rules of the system are derived from interviews
with experts and are encoded into a robust inference engine that combines GIS spatid andysswith
intelligent, automated processing. The cueing information will be available in both hardcopy and digitd
formats. The sysemis currently being designed and built.

Counterdrug GIS Training (CD-GI ST): Focused I nteragency Collaboration to
Provide No-Cost GI S Training to Law Enforcement, Stephen R. Gingrich and Billy Asbell.
The Counterdrug Geographical Information Systems Training (CD-GIST) program focuses on training
the Counterdrug Law Enforcement Agent (DLEA) on the need and use of GIS principles and
applications software. Prior to the deployment of the Counterdrug Geographical Regiona Assessment
Sensor System (CD-GRASS), which will be GIS based and rely heavily on GIS technologies, the
Nationd Guard Bureau (NGB) isinitiating the CD-GIST program to help train law enforcement agents
(LEAS) in the purpose and use of GIS to support their missons. Thiswill asss in the operationa
delivery of CD-GRASS and provide higher levels of GIS experience in the law enforcement community.

Through the collaborative efforts of the Federd Law Enforcement Training Center (FLETC),
The Cardlina Ingtitute for Community Policing (CICP), ESRI, The Navad Air Warfare Center, the four
Nationd Guard Bureau (NGB) schools, and the Nationd Guard Bureau Environmental Programs
Divison (NGB-ARE) GIS training capabilities, DLEAswill learn how GIS can asss them in their
mission. The DLEA will aso learn how to use the most common commercidly available GIS software,
With support from the DOJNIJ Crime Mapping Research Center (CMRC), this program is destined to
change historical documentation, investigations, and operations.

The Northeast Counterdrug Training Center (NCTC) has taken the lead for the Nationa Guard
in this area by establishing the Geographic Information System Learning Center as part of their training
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facility in Annville, Pennsylvania. Thisinitiaive is composed of athree-phase project for DLEAS, usng
GlStraning. The proposed training is based on the hypothesis that, if disadvantaged law enforcement
agencies were given lgptops equipped with GIS (and the necessary training) to begin communicating
and sharing drug-related data, the drug trafficking and related crime in these areas would decrease by
ten percent in three years.

In Phase |, NCTC will purchase 125 laptops, GIS equipped, to give to one student from each
of thefive targeted participating law enforcement agenciesin Pennsylvania, New Y ork, New Jersey,
Maryland, and the Digtrict of Columbia. Agencies within these five target areas, with sworn personnd
less than 250 and more than 50, will be offered first choice of GIS courses and will receive algptop
upon the successful completion of the following:

Introduction to GIS (non-technicd),

Introduction to GIS (technica),

Signed agreement with NCTC about the use of the laptop,

Signed agreement with NCTC regarding the future use of the laptop, and a

Signed agreement with NCTC dating the future funding available to continue a GI S for that
agency.

Once an agency has received the Igptop, it will have one year to learn the GIS capabilities and
share their knowledge with other participating agencies. The agency will need to obtain the necessary
data layers from other sate agencies, working with the other five identified states to exchange
information, share drug trafficking patterns, and participate in community problem solving initigtives. At
sx months and 12 months, the NCTC, CICP, and ESRI will evauate the program. On the 13" month
(if successful to that point), the NCTC will increase network to include agencies with fewer than 50
sworn employees (Phase I1). By doing so, the NCTC will effectively begin educating al agencies within
the five target aress.

During the second phase, working with agencies with fewer than 50 siworn employees, NCTC
may have to offer more intense training to bring those agencies (possibly technologicaly deficient) up to
gpeed. They will receive 125 |gptops and the same introductions and agreements as the origina group
received.

In the second year of funding, those agencies participating in the project from the first 12 months
will receive Intermediate GIS training while the smaller agencies entering the project receive introductory
GIStraining. At 18 and 24 months, the NCTC will evaluate Phases| and |1 of the program. Oncethe
program is established and proven successful, NCTC will increase the target areas to include 18 states
and the Didrrict of Columbia

On the 25" month, GISIN expands to include law enforcement agencies with greater than 250
sworn employees, but these departments will not receive computers. They will, however, be able to
recaive GIS training and accessto the GISIN. After the third year, it is anticipated that the GISIN,
among the five target areas, will be effectively communicating and sharing information through the use of
GIS.

N ) ) ) N

The NCTC will begin to offer advanced courses to the mid-size agencies from Phase |,
Intermediate courses to the smaller law enforcement agencies (Phase 1), and aso basic GIS courses (if
there are aggnificant number of agencies that were unable to participate in the first two phases). The
ultimate god of this project is to creste an information-sharing network, usng GIS, among dl law
enforcement agencies in the Northeadt.

CD-GRASS Program: Interagency Collaboration Focused to Support Counterdrug
Law Enforcement in GI S Technologies, Melinda K. Higgins. The National Guard Bureau
Counter Drug Office (NGB-CD), through the Counterdrug Geographical Regiona Assessment Sensor
Sysem (CD-GRASS) program, is incorporating an innovative blend of GIS, digital mapping, enhanced
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visudization, virtud redity, eectro-optics, sensor fuson, modding and smulation, data acquisition, and
other operationa assessment technologies. The misson of CD-GRASS isinformation (1) integration,
assessment (A), and decision support to counterdrug operations (O) through state-of -the-art technology
transfer and insertion. CD-GRASS aso incorporates NGB-CD assets including their Digital Mapping
Initiative (DMI), aerid reconnaissance and sensor deployment, law enforcement training centers, and 54
gate and territory counterdrug task forces.

CD-GRASS is addressing these |AO requirements through three inter-networked programs:

? Database for Assessment of Requirements and Tactics (DART)

? Decison Support System (DSS)

? aDigitd Mapping Server (DMS)

Prior to the deployment of CD-GRASS a clear understanding of the current law enforcement
agency (LEA) information technology (IT) infrastructure, interface, and architecture must be
documented nationwide. Thistask requires a GIS interface to document locdities and spatialy
represent the information. To accomplish this task, DART will provide a GI'S based tool for enhanced
out-year and current year operationa planning at the state level. 1t will provide an eectronic capability
to quickly visudize asset deployment while enhancing operationd impact.

The NGB-CD has funded the Center of Higher Learning (CHL) located at Stennis Space
Center, Mississippi, to design, build, and test the Mississppi Counterdrug Enforcement Decision
Support System. The god of the DSSisto increase the efficiency of marijuana eradication operations.
The Georgia Tech Research Indtitute is aso under contract to help adapt and deploy the system to the
other gtates and territories within the U.S. The ultimate users will be the state LEAs and National Guard
Counterdrug personnd. One of the fundamenta problems in eradication of marijuanaisthe size of the
search aress relaive to law enforcement resources. The heart of the DSS will be a rule-based expert
system module that produces cues to areas with a high potentia for marijuana cultivation.

To meet data requirements for the GIS environment, NGB-CD has initiated the DMS. This
sarver isintended to conform to the Nationa Spatid Data Infrastructure (NSDI) standards overseen by
the Federd Geographic Data Committee (FGDC). The virtud directiond system will attract and route
GIS data across the country, providing access to collaborators. All levels of government will be
dlowed access to GIS data from verifiable sources by smply querying the DMS over the Internet.

Exploring the Role of Remote Sensing in Law Enforcement

Using GI S and Digital Aerial Photography to Assist in the Conviction of a Serial
Killer, Antony K. Cooper, Peter Schmitz, P. Byleveld, and D.K. Rossmo. A desktop
geographica information system (GIS) was used to pin-map the 86 cases associated with the
Wemmerpan serid killer, representing crimes committed between 17 September 1995 and 19
December 1997 in centra, western and southern Johannesburg, South Africa. The crimes ranged from
murder and rape to assault with intent to cause grievous bodily harm. A series of maps were produced,
using either digital street-map data or ortho-corrected digital aeria photographs as the backdrop.

The photographs were particularly useful for incidents that occurred around Wemmerpan itsdf,
apopular recregtiond area conssting of adam (Wemmerpan) surrounded by picnic areas, asmall
forest, open ground, mine dumps, footpaths and other geographical features not normaly found on a
street map. The maps were used in court to show the geographical extent of the serid killer's activity
gpace and to help the court understand the sequence of events as shown by evidence. Higtoricdly,
photographs of awal map bedecked with stickers have been used in such cases, but they have proved
to be unsatisfactory. The digitd maps are much more flexible, versatile, and easier to use.
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Three-Dimensional Enhancementsto Crime Mapping Using ArcView GI S, Kenneth
M. Johnson. Demondtration of the uses of three-dimensiona graphics to enhance presentationsin law
enforcement and crime anadlysisisthe god of this presentation. With the ArcView platform, the 3D
Analys Extenson provides ameansto create 3D imagery in a GIS which has alarge user basein the
law enforcement community. Thistalk will concern only that product.

Theinitid discusson will concern the portrayd of demographic datain conjunction with maps of
crime activity. Caveats concerning the meaning of the displays will be included. Other areas of
gpplication concern the integration of orthophotography and building floor plans with the 3D Andyst
views. Potentia for use with search procedures in varied terrain will be discussed. Viewshed anadyss
as goplied to 3D GISin both urban and rura environments will be demongtrated.

A find section of this presentation will be discuss how the “flythrough” cgpability of ArcView or
ARC/INFO may beusad. Included in the presentation will be the author’s criticisms of the 3D Analyst
software and suggestions for improvements in that product.

Exploring the Role of Remote Sensing and Crime, John R. Weeks, John Kaiser,
Dongmei Chen, Milan Mudler, and Tim Dolan. This project explores the usefulness of integrating
remotely sensed images into the Crime View software developed by the Omega Group. Remotely
sensed images potentialy offer avery useful backdrop to street maps for officerswith GIS capabilities
networked to laptop computersin their car. More andyticaly, the classfication of remotely sensed
images provides anew set of variables that can be combined with demographic data, parcd data, and
other sources of information to improve the identification of crime *hot spots’ and to model the
propendity for crimein agiven area Wthe research aso examined the use of imagery to messure
nighttime illumination in reldion to crime events.

Improving Crime Pattern Detection with Theory

Street Patterns and Crime Patterns, Lin Liu and John E. Eck. A crime map typicdly
shows the location of each crime incidence by using a graphic symbol. When some of the crime
incidences are concentrated in asmall neighborhood, this cluster of crimes (often called a hot spot) form
acrime pattern. (It is debatable how smal the neighborhood should be, thus the issue of scdeis
important in crime mapping.) The hot spots can be identified by visua ingpection if graphic symbols do
not overlay, i.e. each symbol represents only one crimeincidence. In redlity, it isvery likely that multiple
incidences occur in the same location. In this case, visud ingpection will mogt likely fail to detect the
correct patterns. Thus, computerized clustering dgorithms are needed to reved the patterns. Typica
clustering software identifies the center of a hot spot, and draws standard deviation €lipse(s) around the
center. Locations dong the dlipse(s) are assumed to have the same probability of crime incidence.
However, these agorithms assume that crimes are independent of the geographic environment. Asa
result, the crime patterns suggested by the dlipse(s) may be contradictory to crime theories.

There are two types of illicit markets. Oneis cdled aroutine activity markets, which involve
exchange among people who do not know each other. The other is caled network markets. These
involve exchanges among people who are acquainted with each other. Network markets have no
predefined geographic characterigtics, but routine activity markets have obvious spatid relationships.
Routine activity markets can illustrate the contradiction between computer generated hot spots and redl
hot spots. The crime pattern of thistype of marketsis governed by dreet patterns, traffic volume, and
other factors. The presentation will show how the actud hot spot (as shown in ArcView GIS) can
violate the theory that crime patterns follow street patterns.

It is possible to incorporate the theory into clustering dgorithms. ArcView dlowsa
“geographicaly weighted” approach and more tightly drawn estimation of the recorded events. This

33



better supports crime theory and hot spot detection by (1) alowing quicker detection of potential hot
gpots, (2) reducing the areawithin the predicted hot spot where crime is unlikely, and (3) showing a
more meaningful orientation of the predicted hot spot. The handouit to attendees will show how they
can apply geographical weightsin commonly used spatia andys's programs.

Practical Consequences of the Gap Between Crime Pattern Theories and Methods,
Howard A. Stafford and James Frank. Thereisalong higtory of police interest in the andyss of
crime data to detect hidden patterns. O.W. Wilson, in his Police Administration, was one of the first
to advocate the use of pin-mapsto identify where patrol cars should be deployed. Theideawas
graightforward. Offenders follow patterns and if these patterns can be discovered quickly, it is possible
to put patrol officersin locations where they can detect crimesin progress or deter offenders. In the
1970s and early 1980s, police experimented with directed patrolling based on flexible deployment of
officers depending crime patterns. The COMPSTAT processis but the latest incarnation of this
tradiition.

Efforts have been made to “go beyond pin maps’ and use various clustering agorithmsto
identify crime patterns and hot spots. These spatia analysi's techniques draw on procedures and
theories developed in other disciplines (eg., psychology, geography, human ecology) and which have
been adapted for use on crime data. Routine Activity Theory, Situational Crime Prevention, and
Offender Search Theory are examples. However, crime pattern detection techniques do not make
aufficient use of the ingghtsin these theories. This has practica consequences. Firdt, because the
environment of crimeis not examined, it takes longer to detect developing crime patterns. Second, the
shape of projected crime patternsis too highly senstive to outliers, and the techniques used may enclose
gpaces where crimes are unlikely while overlooking spaces where crimes are likdly. Findly, the
theoretical and practicad vdidity of hot spot delimitation can be questioned.

This presentation enumerates the varying assumptions made by commonly used crime hot spot
detection techniques and discusses the practica consequences of violations of these assumptions.

Using Target Patternsto I dentify Crime Patterns, Xinhao Wang and L awrence Travis.
Normally a crime analyst maps the spatia distribution of criminal incidences and tries to identify some
form of spatia patterns that can help to decide where the target pots or areas are. However, from past
experience and theories presented earlier, crimind incidences do not happen independently from the
pattern of potentia crime targets and other environmental characteristics that structure crime
opportunities. For example, a pattern of gas gation robberiesis partidly determined by the locations of
gas gations.

This presentation will be based on data from Hamilton County, Ohio (the county surrounding
and induding Cincinnati). Specificadly, the presentation identifies target places where crimes are likely to
happen, such as gas stations, grocery stores, or convenience stores, maps their distribution; and
generates “ hot spot” maps of these potentid targets. The spatid digtribution of different types of
crimina incidences considered to be associated with these targets is examined, and hot spot maps for
these crimes are generated.

The target hot spots and crime hot spots are compared to determine how they overlap.
Systematic “migtakes’ can be expected. This comparison will provide information about possible errors
made by crime hot spot prediction techniques: Type | Errors (fase postives) use the predicted crime
hot spots that include areas where there are no targets, and Type || Errors (false negatives) are
predicted crime hot spots that exclude nearby target aress.

Findly, the presentation will conclude with adiscussion of how crime andysts and researchers
can include environmental background characterigticsin their predictions of crime hot spots. This
should make the use of crime mapping more proactive, rather than reactive. A handout showing
attendees how to gpply the materid presented in this presentation will be distributed.
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Mapping Around the World

Spatial Perspective of Murder in London, 1997-1999, Mark Patrick. While London
does not suffer the murder rates of many world cities, there is an increasing trend in this area fudlled by
the activities of Jamaican and homegrown drug gangs. A number of initiatives have been put in place to
tackle the increase, with crime andysis informing the proactive tacticd effort. Drawing on three Strategic
reports on the nature of murder in London, this presentation focuses on spatial aspects of thiswork.
Using some 450 murders over athree-year period, the presentation details the use of spatid atistics
and hotspot surfaces to help understand the distribution of murders of different types.

If there is a category of murder that is most random in its digtribution, it is domestic murder. The
paper will further present findings on the composition and digtribution of this category of homicide.

Cross-border Mapping: How to Participate from the Knowledge of Other Agencies—
Basic Considerations and Examples, Helko Schneider and Heiko Held. Following current
effortsin the U.S. and abroad, this presentation deals with the German experience of the role of crime
mapping in the context of cross-border-acting offenders and the necessity of connecting different
databases. This analyssincludes both law enforcement and externa data demongtrations.

The German Police Force (because of its federa structure) can look back on along phase of
data collection and connectivity (Snce 1972). Experiences, for ingance, in fighting againg travelling
offenders, carrying out controlled ddliveries, and leading investigations in conjunction with other nationa
police forces, Interpol, and Europol will describe and emphasi ze the possibilities and opportunities
related to crime mapping.

The development of the world as aglobal village is of specia concern for the police. Borders
and border controls are diminishing. Air traffic and rapid means of trade create a single world market
and a common living environment. In particular, satellite televison, telecommunications, and the Internet
represent the information age. Not only organized crime (OC), but crime in generd has adapted rapidly
to this new environment. Criminals teke advantage of the dmost borderless opportunities, using
intercontinental trangport and telecommunications. Internationalization and cross-border activities within
the U.S. drengthen crimind activities and enhance crimind profits.

In former times, criminal groups operated mostly & aloca or regiond level. Now however,
illegal goods such as drugs, arms, and counterfeit money can be sent around the world to other markets
injust afew days. Defrauders can reach millions of victims viathe Internet, and profits can be
laundered with eectronic banking within aday by distributing money to many different banks,
companies, and financid inditutions. These movements require better exchange and anaysis of
information from different sources, with selected methods and tools. In this context, crime mapping can
successfully contribute to the fight againgt crime.

In particular, development of the new police information system (“Inpol new”) will involve new
crime andyss possibilities a the local level and beyond. Soon, the German Police will, for example, be
ableto identify actual development of crime dl over the country (and identify regiond hot spots). It will
be better able to recognise and pursue serid offenders. Police management, wherever they are located,
will be informed about the actud crime Situation, so they can act in a quicker and more targeted way.
Crime mapping isamost important instrument in that context.

Crime Patterns in Non-Urban Settings

Using ArcView GI Sto Explain Non-Metropolitan Crime: Test of Social
Disorganization Theory on Crimein a Non-Urban Community, Jay T. Gilliam. While
consderable attention has been given to urban crime within criminology, rurd and non-metropolitan
crime bas not been as thoroughly researched. The crimina behavior that occurs in smaler communities,
while being greetly underrepresented within the academic literature, offers a unique and fertile areafor
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both empirical and theoretica development. This paper begins by examining what characteristics make
rurd and non-metropolitan communities unique from urban areas. The presenters contend that
academic researchers and policy makers are both in error when they take any research discoveries
using urban data and apply these findings to non-urban areas. While applying the data may seem
logica, non-urban communities are both ditinct and divergent from urban aress, requiring separate yet
equd attention. This congtruct gave a framework for testing socia disorganization. Researchers have
incorporated data with concepts from ArcView GIS technology to construct neighborhood boundaries
and census block group information, to provide the data for each of these neighborhoods. Thisdlows
the study to andyze crime from the neighborhood in ways that would not otherwise be possible.
ArcView aso assigts the theoretica test for socid disorganization. Firet, we use census data to
congtruct scaes of neighborhood ethnic heterogenity, neighborhood poverty, residentia ingtability, and
female-headed households. These scaes are datistically tested with the property crimes found in each
neighborhood. While this research is preiminary due to certain data condraints, it offers aunique
andysis of non-metropolitan crime by applying a theory and methods that (until recently) were reserved
for the study of urban crime.

Assessing Spatial Patterns of Crimein Smaller Communities, Alan T. Murray and
William V. Ackerman. Police departments, city officids, and policy makers dl recognize the
importance of better understanding the dynamics of crime. Both theoretica and applied approaches
that provide insight into why and where crime takes place are much in demand. Geographic information
systems and spatid andyd's techniques are proving to be essentid for sudying crimind activity. This
paper explores the use of geographic information systems and spatial andyss for examining crime
occurrence in Lima, Ohio, a city of approximately 50,000 people. The presentation will highlight novel
cgpabilities for investigating patterns of crime.

Predictive Modeling: Findings from Five Studies: Part Il

Spatial-Temporal Point Process Modelsfor Criminal Event Prediction, Donald E.
Brown and Steven H. Kerchner. Animportant need in crime prevention isto predict the likelihood
that crimina incidents occur at specified locations within a geographic region and a specified time range,
based on historicd incident records. A modd for predicting the probability of occurrence of spatia-
tempora random events was devel oped based on the theory of point patterns. This mode views the
available data as a redlization of a marked space-time shock point process, and the prediction problem
as the estimation of the space-time trandtion dengity of the process. In contrast to traditiona space-
time prediction modes, thismodel incorporates richly informative observed event characteristics or
featuresinto space-time prediction. Our previous modd assumes temporaly homogeneous data and
thus excludes dl tempord features. This extension to the mode incorporates tempord feature
heterogeneity by changing the tempord trandtion dendty caculation. Test results comparing this model
with traditiona methods for predicting hot spots show that the modd with tempora festures
outperforms other gpproachesin some cases, but that use of tempora featuresis only effectivein data
sets that display temporal patterns.

Predictive Modeling of Space/Time Crime Patterns. Comparative Analysis of Random
Walk, Univariate, and Leading I ndicator-Based Multivariate Models, Andreas M.
Olligschlaeger. Thistak discusses the results and implications of atwo-year sudy comparing the
forecast accuracy of anumber of predictive modeing techniques for space/time patterns of three types
of crime: violent crimes, property crimes, and drug hot spots. Specificaly, those methods include
random walk and naive monthly comparisons of crime, univariate smoothing methods (with and without
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trend and seasondity), and multivariate leading indicator-based regresson and chaotic cellular
forecasting methods.

All methods were tested using seven years of point-based GI S data obtained from the of
Fittsburgh 911 and records management systems. The multivariate techniques were implemented as they

would have been in adaily operationa environment, thus providing amore redidtic indicator of their
usefulnessto crime andyss.
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